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ENGINEERING NEWS 


THE Tennessee & Coosa Railroad Company of 
Alabama has just been reorganized; a majority of 
the stock having been purchased by New York 
capitalists, and arrangements have been made for a 
prompt completion of the road. 4 

The grading on 36 miles of the road from Gadsden, 
on the Coosa river, to Guntersville (Wyeth City), on 
the Tennessee river, was nearly completed before the 
War of the Rebellion. Track has been laid, and 
the road is in operation from Gadsden to Littleton, 
11 miles, crossing the Alabama Great Southern (C. 
N.O. & T. P.) at Attalla. The line has been ex 
tended and surveys made from Guntersville to Hunts- 
ville, Ala., 40 miles, crossing the Tennessee river 
near Guntersville, the city of Huntsville having 
promptly raised over $80.000 by subscription at a 
public meeting April! 5th to secure the location via 
that city. 

Proposals for completing the road, including an 
iron bridge over the Tennessee river near Gunters- 
ville, will be invited at once. Mr. E. A. QUINTARD, 
69 WallStreet, New York, is President. and WILLIAM 
H. Cask, of the firm of Case & Crozer, Knoxviile, 
Tenn., is Chief Engineer, with office and head- 
quarters at Gadsden, Ala. The road traverses a 
rich agricultural,timber and mineral region, and 
connects at Gadsden with the Anniston & Cincinnati 
R. R. and the Rome & Decatur R. R..and at Hunt: - 
ville with the Memphis & Chirleston R. R. and the 
Elora branch of the Louisville & Nashville R. R. 


— 








A BILL to bridge the Hudson river and conne t 
New York City with New Jersey has been intro- 
duced in the New York Legislature by Judge 
GREENE of New Jersey. The New York terminus 
of uhe bridge is to be between 10th and 1§1st Sts., the 
exact location to be determined by a Commission 
appointed by the Governor for this and other pur- 
poses. The proposed bridge has but one pier in the 
river, with spans of not less than 1.300 ft. each. No 
portion of the bridge is to be less than 130 ft. above 
hig water, and a space of 50) ft. on each span shall 
be 136 ft. above high water. The pier is to be 
lighted from sunset to sunrise and be provided with 
a foz horn. No company is to be incorporated by 
the passage of this bill, but the Commissioners to 
be appointed shall give two weeks notice in the 
public press of the opening of s:.dscription books. 

eciaiiemaialiamaninabiiiis 

THERE was a narrow escape from a bad accident 
on the Pennsvivania Railroad, just out of Jersey 
City. on the 9th inst., directly in front of a block 
signal station. A passenger train ran into the rear 
of a freight which had been stopped by a third train 
ahead. There may have been special circumstances 
to excuse the accident, but under whatever circum: 
stances it is not a good card for the efficiency of 
the block system that such an event could happen 
80 near to the terminus of so important a line. 





A BAD wreck at Rockingham, Vt., this week, in 
which two were killed and a dozen or more injured, 
seems to have been traced directly to a defect in an 
embaukment made 39 years ago, a stratum of 
quicksand having been used in making it. It is 
stated that a number of somewhat similar slides 
and washouts have occurred in past years on the 
same road. We have frequently known of banks 
slipping within 4 or 5 years after construction, but 
that an embankment 40 years uld should slip in 
this way is somewhat of a novelty, and indicates 
the importance of caution in disposing bad material 
in banks. The tendency to make them by side filling 
is strong, but much to be regretted. 





This was the most serious railway accident of 
the week. Others were: On April 5 a passenger 
train on the Fernandina & Jacksonville line of the 
Florida Railway & Navigation Co., ran into an 
open draw at the Amelia Island bridge. The bridge- 
keeper had the danger flags out, but the train ran 
right on at a speed of about 6 miles an hour; 
another instance of deliberate disregard of signals. 
The engine and a fiat car went into the water. The 
engineer was fatally injured.—On April 6 the 
boiler of a Mogul freight engine burst at Craigville, 
N. Y., on the New York, Lake Erie & Western 





Railroad. The train was standing still. The 
boiler was hurled several hundred feet away. 
Three men were killed.——On April 9 a stock train 
on the New York, Lake Erie & Western Railroad 
was derailed by a cow near Carrollton, N. Y. Both 
engines were derailed and 10 cars damaged. One 
man was killed and 4 injured. 

THE following bridge and trestle accidents are 
reported: On April 7 a bridge was washed away at 
Hadley, Mass.; loss $5,000. At West Stockbridge, 
Mass., the Main St. bridge, 2 foot bridges, the abut- 
ments of another bridge and the abutments of the 
Housatonic Railroad bridge have been carried away. 
—tThe iron bridge over New river, at Fayette 
Station, W. Va., built 2 years ago at a cost of 
$18,000 was “‘ blown down and destroyed’? April 5. 
——The South Carolina Railway bridge over the 
Edisto river was burnt April 5. It was 17 years 
old, but in good condition.——The center pier of 
the Coosa river drawbridge on the Anniston & 
Cluocinnati Railway at Gadsden, Ala., has been 
moved 9 ft. out of place by the recent freshets.—— 
At Bay City, Mich., the draw of the 23d St. bridge, 
which was being taken down to make way for a new 
draw, gave way and fell down.——It is reported 
that nearly all the bridges in Faribault Co., Minn., 
have been washed away.——At Sheboygan, Wis., 
the bridge of the Milwaukee, Lake Shore & West- 
ern Railway has been damaged b> the flood.—An 
iron bridge at Rock Falls, Ia., and a railway bridge 
at Des Moines, la., have been wrecked by floods. 








sian plainccedat 

THE charter of incorporation of the Baltimore & 
Ohio Employes’ Relief Association has been taken 
away by the Maryland Legislature. The Knights of 
Lahor have been fighting the organization for some 
time and the company has fivally acquiesced in the 
movement to take away the corporate character of 
the association. The affairs of the company ure to 
be wound up within a year; but in its place there 
will be estublished a mutual benefit agd relief asso 
ciation which will carry on the work of the old cor- 
poration and be free from the interference of the 
legislature. 

If we are rightly informed, a large proportion of 
the employés are heartily in sympathy with the 
work of the association and have no desire that its 
beneficial aid should be withdrawn... The principal 
opposition to it has been based on the ground that 
it tended to hinder any employé leaving the service 
of the company, as in that case he was obliged to 
lose what he had invested in the relief fund. The 
compulsory feature was also objected to, and with 
much reason, for it is not in accordance with Ameri- 
can ideas of personal liberty. A mutual benefit or- 
ganization should offer such advantages to its par- 
ticipants that there would be no need of compulsion 
to fill it with members. Perhaps the great reduc- 
tion in casualties which will attend the use of au- 
tomatic freight brakes and couplers and the conse- 
quent reduction of assessments willadd largely to the 
popularity of these relief associations, though it will 
take away much of their present necessity. 
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THE Nicaragua Canal surveys are progressing 
very favorably. Advices up to March 23 indicate 
that most of the party are in good health, and that 
the question of labor supply will be a very much 
less serious one than at Panama. Very unusual 
speculative activity has sprung up in Greytown, 
based upon the prospective canal construction, 
which we trust will not be disappointed. 
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THE great Burlington strike seems to have practi- 
cally collapsed, with the abandonment of the effort 
to boycott C. B. & Q. cars. The prompt abandon- 
ment of this effort at illegal and indefensible ob- 
struction is one of the most significant signs of pro- 
gress towards the more rational solution of labor 
difficulties which has occurred, and is practically a 
direct result of the interposition of National au- 
thority to regulate such matters through the Inter- 
State Commerce Law. 

acide 

WE have received statements which seem to show 
that the C. B. & Q. was paying its men fully as 
much as neighboring roads before the strike, but 
cannot analyze them this week. 








FLoops and washouts cémtinue to be reported in 
considerable numbers. The Missouri river has 


overflowed in Iowa, doing 
The village of Rock Falls, Ia 
has been completely 


damage. 
, on Shell Rock river, 
inundated. In Minnesota a 
number of rivers have overflowed. Landslides 
occurred on the Chesapeake & Ohio canal, near 
Cumberland, Md., and on the Chicago, Milwaukee 
& St. Pavl Railway, near Minn 
Washouts have occurred on a number of roads in 
the Northwest, also in the South, and 
Attica, N. Y., on the Erie At the last, 12 freight 
cars were ditched.——A freight train 1s reported to 
have been blown from the track Ind 
April 5 Dams have been wrecked at Baraboo, 
Wis.: N. Y., and West Stockbridge 
Mass. A cyclone caused considerable damage at 
Sioux City, Ia., April 5. 


considerable 


Lanesboro, 


one near 


at Sleeths, 


Amsterdam, 
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THE address of Mr. L. E. CooLey, President of the 
Executive Board of the Councilof Engineering Soci 
eties on Natural Public 


Works, was incorrectly 
given last week as 17 instead of 171 La Salle St 
Chicago, Ill. Mr, CooLey writes us tLat he has in 


annoyed by misdi 
rected mail and requests us to correct the error. 


consequence been considerably 


noe ° 

MEssrs. Ross & SANFORD, contractors, are using a 
“Cram” steam kammer pile-driver in driving the 
piles for the new pier which they are building at the 


foot of Market street, New York. under contract 
with the Department of Docks. This is the first 
time that this kind of pile-driver has been used 


in work done for the Department of Docks, and so 
far as we know,the pile-driver referred to is the first 
one of the steam-hammer type that 
used in this vicinity, it having recently 
ployed on some dock work in New Jersey. It is 
giving very satisfactory results, and we hope in a 
future issue to be able to give a full account of its 
operations, 


has ever been 


been em- 


pesinainily 

THE report of Chief Engineer Gerecke, of Chicago, 
who recently investigated the losses sustained by 
that city through mismanagement of the North 
Side pumping works, on the West Side works, 
shows that a very bad condition ef affeirs bas pre- 
vailed there likewise for a numberof years. Asto 
the manner in which tests have been made to regu 
late the supply of coal for the tse cf the two pnmp 
ing works, the report alleges that a loss of at least 
£20,000 a year has been sustained by the city in the 
item of coal alone at the West Side, and 250,000 aZ 
tne North Sit'e works. Ip connection with the now 
admitted fact that the South Side engines bad been 
pumping air at great expense for vears, this meskes 
a tather bad showing for the administration of the 
Chicago water works. 





———— 


According to tables in the Street Railuay Jour 
nal, the enormous aggregate of 1,198 miles of new 
street railway track was laid in the United States 
and Canada in 1887, and 1,112 miles are projected for 
1888, at an estimate cost of $9,738,009. The total esti 
mated cost of proposed improvements in existing 
lines is $15,331,000, a large part which is due to the 
substitution of cable and electric plant in place of 
horse-power. 

THE last issue of Engineering again illustrates 
the strong tendency in England to adopt the distine 
tive features of the American locomotive. Another 
new compound express locomotive, for the North 
eastern railway, has both the American truck and 
cab, horizontal cylinders, and general resemblance 
to the American type in various other details. It 
lacks, however, equalizing levers, which have been 
quite generally introduced on other English locomo- 
tives, ana does not use the link vaive gear. 





iibdiite 

THE Myrtle Ave. section of the Union Elevated 
Railway, Brooklyn, N. Y., was opened for traffic 
April 10; at present the trains only run to Adams 
St., near the City Hall, but in a few days the line 
will be in operation along Adams St. to the Brook 
lyn bridge.——The Fulton St. line of the Kings 
County Elevated Railway will also be opened 
shortly, and will probably start with as heavy a 
traffic as it can well manage. Various entirely new 
projects are also going through the preliminaries to 
construction. Altogether rapid transit in Brooklyn 
is evidently to bea “‘big thing,” 
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Slide Moment Diagram for Computing Bridge 
Strains.* 


The “Slide Moment Diagram” described in the 
following article, we are informed by the author,has 
been in use in the Baltimore & Ohio office for the 
past three years, and is considered the best known 
method of finding shears and moments in bridge 
trusses. In practical use it is claimed to be superior 
to the method by ‘‘ Moment Polygons,” described in 
ENGINEERING NEws of March 10,and its construction 
is so simple that a calculating engineer in a bridge 
office can get up such a complete diagram for a new 
engine in a couple of hours. 

Of the different methods used for obtaining the 
maximum strains in a bridge, the one based on the 
assumption of a uniformly distributed load has a 
decided preference. Not only is the drudgery of 
calculating lessened, or in fact, by using Thacher’s 
Calculating Instrument, entirely done away with, 
but it is argued that when the load is properly 
assumed, the results are such close approximations 
to those obtained by placing the engine, that, except 
in rare cases, it is likely one method will satisfy the 
actual conditions as well as the other. 


The usual load specification for railroad bridges 
has been two typical Consolidation engines followed 
by a certain weight per lineal foot; but during the 
last few years the heavy Consolidation is accompan- 
ied by Mogul and passenger types,and the calculator 
must find which engine will give maximum strainsin 
each particular member. 


Even to the adept, aided by a long experience, 
tables, slide rules and every facility for hurrying on 
the work, this is very laborious, while to the occa- 
sional calculator without such aids, the figuring of 
one simple Pratt truss represents such an amount 
of labor and waste of mental energy, that laborious 
and undesirable very inadequately express his dis- 
approbation. 

No wonder then that so many able engineers en- 
gaged exclusively in designing bridges, in their 
natural desire to simplify tasks, advocate uniform 
loads, and no wonder that the general engineer, who 
only occasionally makes such designs, cries down 
the wheel loads and asks wherefore such excessive 
refinements when there is an ample factor allowed 
for ignorance and uncertainty—since most of these 
specified engines are merely types of what exist on 
paper only, why not specify at once a uniform load 
or a uniform load with locomotive excess at head? 

When some expert divulges a simple modification 
of uniform load which will give identically the 
same strains as produced by the engine in question, 
then we can cast aside our moment tables and 
diagrams. But no uniform load alone can be as- 
sumed which will give correct strains in both web 
and chords. True, in some members the strains 
will be about correct, but in others there is a wide 
difference. 

The author cannot altogether agree with the advo- 
cates of the simpler method, when they state that a 
uniform load which gives the same center moment 
in spans up to about 65 ft. and same end shear when 
above this, will, with the exception of a few cases of 
double intersection trusses, gives results so nearly 
identical to those produced by wheel loads, as to 
amount to no essential difference in the distribution 
of material. Of course the whole question hinges 
on what amount is considered no essential differ- 
ence, the advocates of one method being very 
liberal, while those of the other are very exacting. 
The line should be drawn somewhere. In the 
Baltimore & Ohio office a greater yariation from the 
wheel load than #4 sq. in. of section, or about 
2,000 Ibs. strain is considered incorrect, and sections 
must be increased when short more than this 
amount. As we have found in many cases much 
greater differences, we have come to the conclusion 
that uniform loads, except for plate girders and 
other special cases, are not reliable when accuracy is 
desirable. It stands to reason that, when an engineis 
placed on a particular span, say of seven panels, and 
the uniform load deduced which will give the same 
end shear as the engine, this end shear answers only 
for the span in question of seven panels, and will 
not give correct end shear if applied to the same 


*Abstracted chiefly froma paper by J. E. GREINER,C.E,, 
Asst. to Engineer of Bridges and Tests, Baltimore & 
Obio Railroad. Proceedings of the Engineers’ Society 
of Western Pennsylvania. 


span with either six or eight panels. Further, when 
the uniform load is sought, the span is considered 
without panels and the eneine is placed without 
regard to them. From this it is also evident that 
when the span is divided into panels the case is en- 
tirely different, and results differently, even for the 
end shear,which from the assumption is supposed to 
be correct. 

The author does not say it is impossible to find a 
uniform load which will give such close results as 
to allow the most exacting no chance for complaint, 
but such loads must have an excess at the head, and 
this excess will have to be some function of span, 
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When there are several engines to provide for, it 
will be found very convenient to tabulate the maxi. 
mum panel weight for different lengths, also maxi. 
mum center moments for different spans, then once 
for all select the greatest of the different results 
With the exception of a very few cases it wil] 
be found that the Consolidation type produces the 
greatest strains. 

The next thing is to consider the most convenient 
and expeditious manner of applying the engine 
wheel loads. Three ways are offered : 

1. By MOMENT TABLES, which give summation 
of moments and weights from wheel to wheel, the 
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Slide Moment Diagram for Computing Bridge Strains. 


number of panels, and uniform load. Most railread 
engineers check over the strain sheets presented by 
competing bridge companies, and when careful men, 
they use the wheel load method. By this is meant 
the placing of the engine so as to give maximum 
shears or moments, therefore, it is not absolutely 
essential for the bridge companies to go through 
with the same labor, inasmuch as the simpler 
method will give an estimate of weight and cost 
practically the same, the excess in some members 
balancing the scantage in others, while any differ- 
ence in strain can be easily rectified. Railroad en- 
gineers prefer the wheel luad method, not because it 
is so laborious and they have plenty of spare time, 
but because it is decidedly more scientific, the re- 
sults being those sought, i. e.,the maximum strains 
produced by typical engines, and it is a certain check 
on the accuracy of assumed loads, used by the parties 
making bids. 


distance center to center of wheels, and distance of 
each succeeding wheel from first. 

2. By A TRACING DIAGRAM, which isa sketch of 
the engine on tracing cloth, having summation of 
weights, moments and distances written at their 
proper places. 

8. By A SLIDE MOMENT DIAGRAM, which has 
moments, etc., arranged in a similar manner to the 
above tracing, but attached to the movable part of 
a slide rule. 

These different ways will be considered in their re- 
spective order. 

To make outa table of moments for two engines 
coupled and followed by a uniform load, is not the 
long and tedious task that appears upon the first 
glance. It is a problem; arfi like most problems, 
there is a simpler solution than that which first 
presents itself, and which will be clear with a 
moment's consideration before pitching directly in 
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medias res. It will only be necessary to indicate 
this process, because to the engineers who use such 
tables a discussion would be uninteresting. 

The loading used in the following illustrations is 
that used by the Baltimore & Ohio Railroad, one 
year ago, Viz.: two 86-ton typical Consolidation 
engines followed by 3,000 Ibs. per ft. 


Moment Table for two B. & O. 86-ton Engines and 30:0 lbs. 
per ft. for one truss single track. 
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1 0 6000 6000 

2 7.5 7.6 12000 18000 45000 45000 

3 12 | 4-5 12000 30000 81000 126000 

4 16.5 4.5 12000 42000 1350) 261000 

5 21 4.5 12000 54000 189000 450000 

b 31.5 10-5 8060 62000 567000 10170 0 

7 36.5 5 R000 70000 310000 1327000 

8 42 5.5 80.0 78000 385000 1712000 

9 47 5 8000 86000 390000 2102070 

19 55 ~ 6000 9-000 688000 2790000 
ll 62.5 7.5 12°00 104000 690000 3480000 

12 67 4.5 12000 1160.0 468000 3948000 
13 71.5 4.5 12000 128000 522000 4470000 
14 76 4.5 12000 14.0 0 576000 5016000 
15 83.5 10.5 8000 148000 1470000 651000 
16 91.5) 5 8°00 §=—-:156000 740000 == 7256000 
7 97 5.5 8000 164.00 858 00 8114000 
18 102 5 8000 17200 820000 = 8934000 
19 107.5 | 5.5 7500 179500 946000 = 9RBLN00 
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From the above table it will be seen that very 
little labor is required in tabulating the moments 
for any length of span, the only multiplication neces- 
sary being the product of summation of weights 
shown in column V. by distance to following wheel, 
column IIT.; results shown in column VI. Column 
VIL., as its title indicates, is the sum of moments 
foundincolumn VI. For instance, to find summa- 
tion of moments about fourth wheel, add up the 
moments in column VI., including this wheel, and 
result is 261,000 in column VII., or moment about 
fourth wheel equals moment about third, 126,000 
plus 135,000 in column VI. equals 261,000 as before. 


Applieation of Moment Tatles— 
W = total weight on bridge, 
N= number of panels. 
p = sum of weightsin advance of point where 
shear is required. 
y = distance from front end of bridge to panel 
pvint where moment is required. 
L = length of span. 
Then position for 


Wy 
" Mom. “ = ———-p=0 
L 
If 0 =sum of moment about last wheel on bridge, 
r= “ i ” point where shear or 


moment is required, 
X = distance from last wheel to rearend of bridge, 
K = length of panel, 
Then 


0+ Wr-O°? 0+ W—NO° 
Shear at any point = -— 


L K L 


(0+ Way — oO 
Moments at any point = — — (2) 


(1) 


Take now a practical example to illustrate the 
adaptation of the table to the above formule. 
Draw a diagram of a Pratt truss. Let N, the num- 
ber of panels=7. Let L, length of span -=- 105 ft. 
Then k, the length of one panel = 15 ft. Required 
the maximum shear in the inclined end post. Begin 
at either end and write down the sum of the differ- 
ent panel lengths at each panel point ; then proceed 
to find position for maximum shear as follows: 

If the third wheel be placed at the end of first 
panel the distance from the head of the engine to 
the rear end of the bridge will be 90 + 12 = 102 ft. 
Look along column II.for the next smaller distance, 
which is 97, corresponding to seventeenth wheel. 
Opposite seventeenth wheel in column V. find 
W = 164,000, and opposite second wheel in same 
column, p = 18,000; hence: 

W — Np = 164000 —7 & 18000 = + 38000 

If fourth wheel be placed at the end of the first 
panel, the first will leave the bridge. Distance from 
head of train to end of span = 90 + 16.5 ft = 106.5 ft. 
From column II. find that 102 ft. is the distance 
from head to last wheel on bridge (the 18th). Oppo- 
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site 18 find column V,, W = 172000, but since first 
wheel is off, W = 172000 — 6000 = 166000. In like 
manner weight in column V., opposite third wheel, 


must be diminished by 6000, and we have p= 
30000 — 6000 = 24000 ; hence, 
W — Np = 166000 — 7 X 24000 = — 2000 


From the conditions for position of engine for 
maximum shear the value W— Np must never be 
negative ; therefore, if no wheel makes thisquantity 
equal to zero, the nearest positive result determines 
the position. Hence, third wheel at the end of 
the first panel will give the maximum end shear 
on the bridge. 

Having found tae position proceed at once to find 
shear by applying formula (1). With third wheel at 
the end of first panel point the distance from head 
of train to end of span was found to be 102 ft., 
and that the seventeenth wheel was last on the 


bridge ; hence, 
In column VII, opposite 17, 0 = 8114000 
= Vv. a 17, W= 164000 
Vil, 3, O° 126000 
X= 102-9 =5 


Therefore, 


O-+ Wr—N0O® 8114000 + 16400 X 5 —7 X 126000 


76686, 
I 105 


which is the maximum shear in the end post. 

It will be noticed that in this particular casé the 
summation of moments at end of span could have 
been taken directly opposite the 19th wheel, which 
is over the end of span, thereby saving the labor of 
obtaining the value of Wx; but in order to make 
this example more general, no attention was paid to 
the fact. 

After what has preceded, the formula for mo- 
ments requires no explanation, since the applica 
tion is similar. It might be well to observe, how- 
ever, that “‘ y’’ will always be one or more panel 


¥ 
lengths, and, therefore — (in cases where panels are 


L 
of equal lengths) can be simplified by making L = N 
and y = the number of the point in question from 
head of span. 


THE TRACING DIAGRAM, as mentioned before, is 
simply a scale sketch of the engine wheels made on 
tracing cloth, having the distances, weights and 
moments, as shown in columns L., IL., III., V., VIT., 
written at their proper places over wheels. It 
possesses a slight advantage over the tabulated 
moments for obvious reasons, but it is awkward to 
handle, and requires for its advantageous use a 
sketch of the truss drawn to same scale as diagram, 
so that by placing the latter on the truss the differ- 
ent positions can be seen at once. It lessens the 
chance of errer in taking out the weights and 
moments: also often enables the expert to judge 
accurately in regard to proper positions without the 
necessary preliminary calculations given in descrip- 
tion of moment tables The necessity of drawing 
the truss to scale, besides having two extra loose 
sheets on the desk in addition to the papers, specifi- 
cations, notes and other loose articles required 
while estimating, render this appliance objection- 
able, and engineers would rather refer to moment 
tables than hunt up this tracing and corresponding 
sketch, which will be often mislaid or covered up. 

THE SLIDE DIAGRAM.—It was for the purpose of 
avoiding scale drawings, besides having the mo- 
ments, etc., in such shape as not to be easily mis- 
laid, that the advisability of attaching a tracing 
diagram to the movable part of aslide rule was 
suggested, and first put into practice in the consult- 
ing engineer’s office of the Baltimore & Ohio Rail- 
road. 


The stationary part of the rule is divided into feet 
with as many smaller divisions as convenient, and 
is provided with a number of adjustable clamps for 
marking off the panel points. These clamps are made 
of brass, having a thin steel pointer attached. They 
are easily moved to any distance and then made fast 
by thumb-screws. The slide part represents the 
engine with all its distances, moments, etc., as ex- 
plained for the moment table, but for convenience 
having two additional columns, one for sum of 
weights, the other the sum of moments, from second 
wheel. The drawing shows this diagram full size 
up to 150 ft. span. Column W‘ and W? are summa- 
tion of weights from first and second wheel respec- 
tively. Columns 0’ and 0? represent the summation 
of moments. O? and W? are to be used only in such 
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cases where the maximum shears and moments re- 
sult when first wheel is off the bridge. These two 
columns lessen labor somewhat, since, if omitted, 
subtraction will have to be made, as shown for 
moment tables with fourth wheel at end of first 
panel. Weights and moments are expressed in 1,000 
lbs., the last three figures being omitted, and are 
given for total engine or for one truss double track. 

The rule is made of well seasoned hard wood. The 
diagram and scale being first made on tracing cloth 
are then blue-printed and the blue-print fastened to 
the wood by means of varnish. The scale should 
not be separated from the diagram until the varnish 
becomes thoroughly dry, or there is danger of the 
two shrinking unequally, and consequently there 
would be uncertainty in using the scale 

The use and convenience of this appliance will be 
illustrated by same example as before. Adjust 
clamps so as to.represent panels of 15 ft. then move 
slide until the third wheel is at the end of the first 
panel (see Fig. 1). This position shows seventeenth 
wheel the last on bridge, and there is seen directly 
that W! =164,000, the total weight on bridge, p, the 
weight over second wheel is 14,000, hence, as before— 

W— Np 

which gives the position for maximum shear in the 
end post. 

If fourth wheel be placed at the end of the first 
panel (see Fig. 2), the first will leave the span, hence 
the value of W — Np taken from column W? is, 


= 164900 — 7 X 18000 38000" 


166000 — 21000 X 7 — 2000 
Place the third wheel at the end of the first 


panel and proceed to find shear by applying formula 


(1). The distance X = 5 ft. as well as all the other 
yalues of the*formula, are read off directly. Hence— 
oO W'r— NO 
L 
8114000 -+- 164090 X 5 — 7 X 126000 
= 7668 
1 


which is the maximum shear in the end post. 

By comparing the direct way of this method with 
the roundabout moment tables or clumsy tracing, 
its superiority becomes at once apparent, so that 
little need be said in order to unfold its many ad- 
vantages. The position for maximum moment, and 
the moments themselves, can be obtained just as 
easily as the foregoing shears; therefore any further 
applications in the present paper would be super- 
fluous. 

The points in favor of this method can be briefly 
enumerated as follows: 

1. Simplicity of application. 

2. Convenient size, taking up small space on desk 
and always ready for use. 

3. Requires no preliminary drawing, but shows 
at once position of train on the bridge, thereby re- 
ducing mental labor to a minimum. 

4. The engine remains in the position until moved. 

5. Lessens chances of error. 

In conclusion, it might be mentioned that the 
“Slide Diagram Method of Moments” is the most 
practicable manner of figuring strains when ac- 
curacy is required, and the engineer after once using 
such an appliance as here described will no more 
willingly return to tables and tracings, than he 
would again prefer the exercise of multiplication 
and division after having once become familiar with 
Mr. THACHER’s valuable calculating instrument. 


ee - 


Cost OF STREET CLEANING IN VIENNA.— During 
last December, about $36,000 were spent to clean the 
streets of Vienna; about #15,000 being for wages 
covering 310 working days of chief inspectors, 434 
days of inspectors, 2,812 days of foremen, 26,206 days 
of laborers. There were removed 5,790 loads of dirt, 
costing $2,100, and 9,208 loads of snow, costing 3,600. 
At this rate, which is for a very expensive month, 
the total cost per year would be only $432,000. 





AT Bournemouth, Eng., the streets are sprinkled 
very successfully with salt water, which is con- 
ducted from the ocean to certain hydrants. The 
salt water is found particularly advantageous for 
macadamized road as it seems to make the immedi- 
ate surface more compact. It is further found that 
the surface holds the moisture about three times as 
long as when watered with fresh water. 


*These results are for single track. or % of welahte 
and moments given on figures “1” and “2.” weights 
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The Carbon Iron Co.’s Direct Process. 


In our extract from Mr. ALFRED E. HUNT’s 
paper* on “Modern Improvements of Open Hearth 
Steel Practice,’ we stated as to the steel produced 
with Castle pig iron and Carbon Iron Company 
sponge balls made from Minnesota ‘Y”’ ore, 
“reckoning the scrap at 4 per cent. the cost figures 
out higher than the market rates at present, for 
making a good enough grade of structural material 
to answer usual engineering requirements.” We 
learn that this statement, which was intended to be 
a correct condensation of the paper, does not corre- 
spond with what was intended, and that the cost of 
the steel ingots at the figures given are not higher 
than the market rates at present for that grade of 
ingots for structural steel, and in fact, it is claimed 
that a very good margin of profit caf be made using 
steel of the mixture given for structural material. 
The statement intended was rather that the grade of 
material was of a higher cost stock than was needed 
to be used for making a good structural steel, and 
that instead of the use of Castle pig iron a good 
Bessemer metal could be used, costing at least 86. 
per ton less, and the Minnesota ‘‘ Y” ore could be 
replaced with a cheaper ore, making the cost per ton 
of the sponge balls at least #2 per ton less, making 
the cost of structural steel ingots at least #6 per ton 
less than with the mixture of Castle pig iron and 
Minnesota “ Y”’ ore, which cost will be considerably 
less than that of making ordinary open-hearth 
steel, and very near to the price of ordinary Besse- 
mer steel ingots, of phosphorus below 0.08 per cent. 
~ Vn this basis our previous statements were some- 
what misleading as to the very important item of 
the cost of the Carbon Tron Co. product made into 
structural steel. 

We make this correction with pleasure, and believe 
the figures now given to be correct, although we 
assume no responsibility for them. The proper way 
in descriptions of all such new processes is to put 
out the actual figures at once and allow everyone to 
judge for themselves, since those most directly in- 
terested “and who are most likely to be business 
rivals can always ascertain the figures easily enough 
by a little investigation. This course the company 
has not seen fit to adopt, from mistaken ideas of ex- 
pediency, and some misunderstandings are natural. 
Nevertheless, the process itself remains just as good, 
and is certainly one of the highest interest and 
promise. 





- ——— - 


American and Foreign Exports and Imports. 


We reproduce herewith from the English Board 
of Trade Journal two diagrams prepared by Mr. R. 
GRIFFLN to accompany an article on ‘* Competition 
with English Foreign Trade,’’ which show admira- 
bly well how American, English, French and Ger 
man trade stands with all countries, and so tell a 
lesson which is more salutary than pleasing to 
Americans, 

The first diagram shows the exports from the 
United Kingdom, Germany, France and the United 
States to the various single countries whose namesare 
given at the head of the diagram. For each receiv- 
ing country there is a space subdivided into the 
stippled column to show total imports from the four 
exporting countries, and other columns to show 
what part of these each country contributes. The 
values given are in millions of pounds sterling. 
From this diagram it appears that Germany leads 
in exports to northern, and France to southern 
Europe, while England presses close behind in each 
case. Leaving Europe, England is decidedly ahead 
in the amount exported ; naturally, it carries 75 per 
cent. of British India’s total imports, and 52 per 
cent. of Australia’s. A glance at the diagram shows 
the United States accredited with no trade with 
Russia, Roumania, Egypt, Ceylon, Mauritius, or 
Natal. Doubtless there is a little trade with these 
countries, but it is not appreciable on a diagram of 
this scale. It is only in British North America 
that the United States ranks first, and even here it 
has but two-fifths of the total import volume. 
With British India, the United States ranks next 
to England, but this signifies litule when we con- 
sider that England has 75 per cent. of India’s import 
trade. Therefore in the carrying of no country’s 
imports save British North America does the United 
States have even an approach to a fair divide. 


*ENGINEERING NEWS, March 24, 1888, 


But in this connection it should be remembered 
for our comfort that the United States has an 
internal commerce far greater than that of any 
nation. Balancing our internal commerce by water, 
along our seaboards and by our great lakes, rivers 
and canals, against the total internal commerce of 
England, France or Germany, which it is approxi- 











The second diagram is even more interesting, 
showing, as it does, the comparative bulk of trade 
which each of the four countries had with the vari 
ous great divisions«f the earth in the two periods, 
1875-7 and 1884-5. The United States cuts a pretty 
small figure here, and we fear is likely to do so for 


some time to come. Should any large part of it 


































3 & & 3 8 8 
erat ST eee ne ~ 
= “Teed Figo ; ' Ss Russia 
t 5 - —ermany : ' = { 
1raneL. eonceesecone papungeinenninidntipbebianibenwaiiiidiabaiand evesecces! oe _ - 
pes ; rat : : : ' 2 | 
rated Langdore ‘ : : ' 2 
| Germany . ' Norway 
Fipnee, . ° ‘ ‘ 
RUIN a i ectisdincatbanss pnmnspmanbnnmanebibeahieineleenaeianel : oe 
i - es I Rtal ; : : 
Futnd Kin galom : ; ' 
Wee ormany” ’ ' Sweden 
| rang ‘ ‘ : : | 
biti scaee ; . Seo lanekdagcasdearsaubans Uitniteseaes H Se Ciccaavedincnieipalipdietaliteenata 
+ Uited Mal Gn tal : 
Whuited Kinad im ’ . : ‘ 
f merrnainty ' Davnarh 
| 7Farceé : : . 
[Winsted Stcctes ay naa ee a eee ie ee 
} : Fa auc geo eS cnioken Sa oe ee : 
= ae ) . : : ‘ Dilocim a 
mae Relea Ae: i tara 
' wae oa : : ‘ 
' Can mee Hinge _— ; ' ' ° Spaire 
f 5 | Ardivice ' ‘ ' ' 
r (mma Stages ah ry gl 
| - | Urata Wingdhyn SS” ee ee See a ' | ltaly 
} temiargy ' ‘ ‘ ' ° 
i » 0 ako france ‘ $ 
} Wa TT TTS GAY OT Sa a 
i = nine dara atti RS DIORA 
_ | Unrated Kingda Roumania 
Germany 
france a 
i |Onaled fin . Egypt 
[7 Rance ary ee 
ee : ' ‘ Semaine 
(et Tease ° ‘ ‘ ~ 
f France ; ‘ ' Republic 
[hated Sontgs.: ..-.... idee pst ceieindehapinayhbiveietee sens ee 5 napa hacisiainaniotiie — 
‘ ‘ : ; : 
United, , ' ; ' ' : ' 
igo " ‘ ‘ ' : ; Cruguey $ 
Dn lee ited Statns en a Oe ele SR A en Oats : ; Ss Se ¥ceewe ii 
v0 am Reet ; 
jute 7 
{ [erm any ‘ : Quli 
{ Tos Semen Bi erste ; : iiccsiliciel 
ae Bla : 
t = Tn ited Mga _ ' Quna 
a; tes eer th aie 
en, ee ; : ; | 
Viited Kingdom ' Japar 
lehance ' 
Gtuked Sates 0 poe oS. dinieshensiibihemtibeepe ssleenceeteahicasalectetpennplaieh “waa vi — 
ve ee ee See eee a yaaa i as i Rt So 
( - i 
P Pryce 
“Cratad 3 Seates oneaséonl - — 
| tt — ice shit 7 7 : 
me ‘ . 
es : ‘ ' : Settlements 
ie rated rates eel ' a Ee ; © feeenepeneeeeen —- | 
Urata ge. mv} | leyton 
bel nod. ' ; | Mauritius 
France Ro Bie i ae pens edie oa ; —— tt 
adnan : a ae Redon sual i) 
war a ; ee Australia 
\ frp ‘ : 
\ ie ved Senter § ee 
Pia . Natal 
Muted! Hin gfe oI F ¢ 
j may: peal : Cot “Good Hope 
onal l Kungdonn ' ; : 7 
Outed States 4 iii lca anf rw eemn scans ateen gee . : 9 a 
Yr URingdem * Beet ' ; British 
J Prat pedo: ; : 
Ggrmuary is aie . é | North Americ | 


rance s 
Oneted States 


Trained. re m 
Cnited, Sta 


fetal 
a dor 
l Yused§ Pcs e 












Trial: . ‘ wseeee f enveccsecseces Par 


= poaeen- be eeeee eee es 


EAT 


| British Windies 


Prish Guana 











nated’: States | 
~~ Prated } Kingdom oe : 
Vnsted States | ; : : 
United Aingdimn ; 
Franca 

\Onited, States | ' ' 
—Tratad B Hingetom fo. ee 
{Germany : 
franice! 
Wnited ‘States 






Diagrams of the Export and Import Trade of the Leadiag Commercial Nations. 


mately fair to do, we have left our internal com- 
merce by rail, the greater portion of which at least 
is only comparable with the export trade of other 
and smaller countries. We carry by rail 500,000,000 
tons yearly, which, at an average valuation of $60a 
ton, and it probably reaches that, is worth $3,000,- 
000,000, or £600,000,000 sterling. Englund’s total ex- 
port trade is about £300,000,000 sterling, or one half 
our internal commerce by rail. Therefore, as a com- 
mercial nation, if it were possible to compare trade 
on a fair basis, it would undoubtedly be found that 
we lead the world by far. 


ever fall into our hands, in addition to our present 
internal commerce,the business of the United States 
would become so enormous that in comparison with 
it that of the largest European country would be 
insignificant. 


SF mee 


On account of the space taken up by Mr. Goop- 
MAN’S article on Friction, we re obliged to postpone 
to a latter issue our illustrations and descriptions of 
the Standard Pile and Trestle Bridges on the 
Chicago, Burlington & Northern Railroad, 
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The Lakes and Gulf Waterway. 


The committee on main drainage of the Citizens’ 
Association of Chicago, composed of DANIEL L. 
SuorEY, HARVEY B. Hurp and EpwIn LEE Brown, 
have submitted to the Association their report as 
prepared for them by L. E. Cootey,C. E. The ob- 
ject of the report is ‘‘to show the practivability of 
restoring the ancient outlet of the great lakes, by 
opening a channel across the Chicago divide,” thus 
giving a great water-way to the Gulf of Mexico. A 
similar water-way to the Atlantic is discussed, and 
the relations of the scheme to the drainage of Chi- 
cago, and to the commercial interests of the whole 
country are set forth. A large part of the matter 
has been published in substance in this journal. but 
now it is all given in connected form. The route 
which meets with most favor is from Lake Michigan 
through the Chicago river. Mud Lake, the Des- 
plaines and Illinois rivers to La Salle, the head of 

Suez CanaL (deep cut). 
Bd 
20K! 


Cross-section, 2£50 sq. ft, 


, 


Panama Camat (carth). 
— 





Cross-section 3,300 sq, ft, 
(Deep cut in rock.) 


103° 


2936! 
Me. 
iW 
Cross-section 2,680 aq. ft 


Zar Suir Caxat (proposed by E. Sweet, C. E.) 


175? 
is! 
oo! 
Cross-section 2.500 sq. it. Locks, 450° x 60° x 18’. 


Wettanp Cana (deep cut). 
140? 


100° 
Cross-section 2,190 sq. ft. Locks 270x45x14/. 
Manchester ship canal, proposed. Width — . depth % ft. Locks 
550x60 ft. Length 35 miles, Lockage 6054 [t, Estimate, $40,000,000. 
Erte Cant (as now constructed). 
Deep cut, above Lockport, East of Rochester. 


ino 70 
9” 62567 


Cross-section 464 aq. ft. 
General section, eastern Div. 





Cross-section 724 eq. ft. 
Rock Cut, Lockport. 


2 10 
Semen i — 
62’ “av 


Cross-section 553 sq. ft, Cfos»-section 441 aq. ft. 
Below Lockport, N. Y. 
ong, 
iw 
Cross-section 760 eq. ft. 


Having related this, the report calls attention to 
the fact that Chicago now discharges its sewage into 
the Chicago river, and pumps it from this into the 
Illinois and Michigan canal, from which it flows 
into the Despiaines and Illinois rivers. But the 
capacity of these means of disposal is only 60,000 cu. 
ft. per minute. not enough for the disposal and dilu- 
tion of sewage from 800,000 people. It is claimed 
that the proposed channel, carrying 600,000 cu. ft. 
per minute, will dispose of the sewage of 2,500,000 
people. 

By uniting the commercial waterway and the 
sewage channel, two great ends will be served and 
each brought about much more cheaply and quickly 
than could either one alone. What Chicago pro- 
poses and asks, in brief, is as follows: ‘She will, at 
her own expense, restore the ancient channel connec- 
tion between the lakes and the rivers, the United 
States being only asked to utilize the great water 
way thus created for the purposes of commerce and 


Catcado Divine Cuanwers. Capacity, 600.000 cu. ft. per minute ander one 
foot of ice at extreme low water. Flow regulated by weir at Lockport. 
Grade nominal; depth extreme low water; sides nearly vertical, walled io 
rock and docked in clay. 

Daatyace Commission. 


(Used as basis of estimate in Preliminary Report, Jan. 30, 1987, Lut with- 
out recommendation.) 





= Yy 
MMM Ws 
Cross-section, 3,000 eq. {t. Grade of bottom 3s ft. per mile. 
Minimom Cuanwen. 


(Insisted upon by Desplaines and Illinois valley interests, and incorporated 
ia Hurd Bill April, 1887.) 








wor 
22? 
Cross-section 3,520 sq. ft. Grade 3¢ (t. 
Cooizy CHannet. 


Proposed Feb. 8, 1887, Academy of Sciences Lecture; also, Testimony before 
Joint Committee, April 7, 1887.) 





Cross-section, 3,600 ee. ft ~ Nominal arade, ff. 


Witsow Cana 
(See Rpt. Chf. Engrs., 1868 »age 441.) 


lat 
bmaregh. smeumnel 
Cross-section, 1,002 sq. {t. Grade, 1-10 ft per mile. Capacity, 60,000 eu. ft. 
per minut. Meaa lake, 82,000 cu. It. 
Macome Cana. 
(Proposed by G. P. Low, C. E., Rept. Chf. Engrs., 1875, IT. #28.) 
™~ hawt “ 

s.. 
132! 


Cross-section, 1.168 6q. ft Grade, 0.28 ft. per mile. Capacity, 124,042 ew. &. 
per minute. In rock, 150 it, wide with pearly vertical sides. 


Henwerin Cana. Itt. anv Mica. Canan 
(Rept. Chf. Engrs., 1883, IT, 1761. (Notes in U. 8. Engr'’s Office.) 
Proposed extension to Chicago by Mean section of summit level as per 
eularvement of ill. and Mich. canal, surveys, Sept. and Oct.. 1442. 
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Cross-section, 485 aq. ft, 


Cross-section, 370 sq. ft 


The above sections are referrea to the stage of the lake at timo of survey 
(2.2 to 2 4 it), assumed at 2 ft, above low water. The canals were 'o be fed 
With 60,000 cu. it. per minute by the Bridgeport pumps erected by Chicago, 


Comparative Cross-Sections of Various Canals, 


navigation on the Illinois river, and thence to the 
Gulf through the Illinois and Mississippi rivers. 
The contour of this route is described as follows : 

“From Chicago to Romeo, 27 miles, the surface of the 
ground is about 6 ft. above mean level of Lake Michi- 
gan, From Romeo to Lake Joliet., 10 miles, there is a 
descent of 77 ft. below lake level. From Lake Joliet to 
La Salle, 60 miles, is a fall of 70 ft. The total distance 
from Lake Michigan to La Salle is 100 miles. Total fall 
from Chicago to La Salle 146.6 ft. From La Salle to the 
mouth of the Illinois, 225 miles, there is a fall of 27 ft.” 

From Chicago to Lake Joliet, in the Desplaines 
river, it is proposed to make the channel 160 ft. wide 
and 22 ft. deep below the lake surface, From Lake 
Joliet to La Salle slack-water, locks, dams and im- 
provements would be made, which would give a 
navigable channel from 300 to 600 ft. wide, and not 
less than 14 ft. deep. From La Salle to the Missis- 
sippi, at low water a depth of 10 ft. on bars, and ul- 
timately 14 ft. This channel is to carry 600,000 cu. ft. 
of water per minute, which will make the Illinois a 
“capacious and vigorous stream, purifying itself,” 
instead of the stagnant, unhealthy and unnavigable 
river which it now is in dry weather. It will also 
dilute the sewage now introduced into the river 
from Chicago and other towns and cities along the 
Desplaines and Illinois rivers, and have a beneficial 
effect upon the Mississippi river. 

Besides these claims, it is stated that a large and 
unvarying amount of water power will be developed 
between Lockport and La Salle, making this section 
a great manufacturing center. In addition to this, 
the proposed waterway will constitute 113 miles of 
the projected Hennepin canal, or about two-thirds of 
its entire length. 


national defense,’ and for the first step, Congres® 
is requested to have made a survey, location, 
plans and estimates with a view to this co-operation. 
The Illinois State Legislature is asked to give such 
legislation as will enable Chicago to do at its own 
expense its part of the work. 

The history of previous projects, legislation, sur- 
veys and work which has been done to effect the 
construction of a lake and gulf water-way has been 
somewhat fully given in our issue of Feb. 18, under 
the head of ‘‘Connecting the Mississippi and the 
Upper Lakes,” so that a further account is unneces- 
sary. Chicago has been led to the consideration of 
this latest project by the growing need of hetter 
means of sewage disposal, which need is now 
well nigh imperative. All measures which have 
heretofore been taken have been rendered inade- 
quate by the rapid growth of the city, and by the 
natural difficulties to be overcome. The cost to 
Chicago of its part of the proposed work is esti- 
mated to be about $26,000,000. This includes the di- 
version of flood waters north and south of the city, 
and other related works. 


The appendices are devoted to various subjects 
relating to, or throwing light upon this project. 
We give herewith a series of diagrams forming Ap- 
pendix 3 of the report, showing, as will be seen, sec- 
tions of various canals, proposed and completed. 
The second diagram will be noted as the one which 
is ‘‘insisted upon by Desplaines and Illinois valley 
interests, and incorporated in the Hurd Bill.”” The 
bill, with amendments, was favorably reported. 

A word may be said here about the connection of 
“he lakes and the Atlantic. Regarding the great 


trunk waterway that would be formed if both pro- 
jects were carried through, the report says: 

“It would make tributary every interior naviga- 
ble water; would avoid transhipment, even at the 
coast; would pass by forty-five cities of over 10,000 
inhabitants each, and an aggregate population of 
4,500,000, and in the circuit by the Gulf and Atiantic 
coasts, would reach 564¢ per cent. of the population 
gathered in cities. In carrying out such a project, 
large tributary water-ways would also be im 
proved.”’ 

in discussing the effect upon the lakes of taking 
from them so large an amount of water it is sug 
gested that works could be placed at the rapids in 
the Sault Ste. Marie river which would regulate the 
supply, and would conserve the vast 
water that now goes to waste during high water. 
It would also be diverting to the 
lake some rivers which now discharge else 
where, to supplement the volume of water in the 
lake. 
in time of need, the volume of water now discharged 
by rivers into the lakes, while the whole project, to 
gether with the reservoir system on the upper Mis 


volume of 


possible, by 


Storage reservoirs might be used to increase, 


‘sissippi, would be a great help in improving navi 


gation on the Mississippi river. 
a diiagiiimen ‘ 


Recent Development of Rack Railways, 


A. KUNTZE, in the Zeitschrift des Vereines Deut 
scher Ingenicure, speaks as follows of the recent de 
velopment in rack railways :—Prior to 1880, ten lines 
had been constructed on Riggenbach’s system—four 
of which were entirely rack lines, and six partly 
rack. Since that year, six rack lines, two partly 
rack, and seyen rope railways with rack rails, bave 
been laid on the same system. In 1882, Abt’s system 
was introduced,and four lines have been constructed 
in this manner, while others are in hand. The 
best known line on Abt’s system is that from 
Blankenburg to Tanne. Riggenbach’s rack-rail has 
kept its original construction with little variation, 
the chief modifications being in the fastenings and 
in the use of iron cross-sleepers. The latter were 
adopted first on the Drachenfels line, then on the 
Niederwald and the Stuttgart and Degerloch lines, 
and on the Gaisberg (near Salzburg), and others 
In the Briinig railway—a mixed line—the channel 
irons are 8% ins. high, so as to give sufficient clear- 
ance for the rack gearing when the engine is on the 
ordinary rails. In the Héllenthal line in the Black 
Forest, the ends of the rack teeth are not fixed in 
through the channel irons; but one in every four or 
five is screwed through. The teeth in this line are 
24¢ ins. deep, and of corresponding width. 

The failure of any one tooth in the Riggenbach’s 
rack is of no material consequence as tbree teeth 
of the pinion-wheel are always bearing simul- 
taneously on the rack—one fully, and the two 
others at one point of contact. On the Drachenfels 
line, one length of rail was tried, with one tooth 
missing,on a gradient of 1 in 10, and the train passed 
and repassed the place with no perceptible shock. 
The rack ou. Abt’s system has the advantage over 
Riggenbach’s on curves, as the plates can so easily 
be bent ; but the latter system necessarily possesses 
greater lateral strength and stiffness. Abt’s rack 
can be more readily adapted to any particular traffic, 
and is economical for hght loads, asthe number of 
plates can be reduced from three to two, and the 
thickness can be varied. 

The details of the rack and locomotive on the 
Harz line have already been quoted ; as an instance 
of a lighter construction, the rack on the Lehesten 
& Oecertelsbruch line is formed with two plates, and 
the engine ha» two coupled wheels in two parallel 
sections, the strains on the rack being 3.7 tons. In 
each case the average pressure on any tooth is 0.08 
ton. A series of Abt’s rack-plates, tested at the 
Mechanical and Technical Laboratory at Munich, 
gave a result of 5.23 tons as the limiting pressure for 
one tooth. In Riggenbach’s rack the main pressure 
on one tooth is between 3 and 4 tons, and maximum 
pressure about 7 tons; and on the Gaisberg line, 
where the larger wheels and two-coupled driving- 
wheels are employed, the pressure is 10 tons. Rig- 
genbach’s pinion-wheel has 33 teeth with 4 ins. 
pitch, and Abt’s has 15 teeth with 4% ins. pitch; so 


that for every time one of the first comes into play 
33 100 

the latter is used —=x— = 1.8 times. 
15 120 

cost of the Riggenbach rack, complete in situ, is 


about $4.55 per lineal yard. 


The present 
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Failure of the Arcole Bridge. 


The Arcole bridge, in Paris, built in 1855, was the 
first large wrought-iron arched bridge in France. 
The accompanying cut gives a general idea of its 
form. The large span and the slight rise give it 
the appearance of boldness, but also constitute the 
element of structural weakness, which has caused 
its failure. In order to increase its stability, its de- 
signer, M. OuDRY, prolonged the top chord, consist- 
ing of T-shaped plates, 12 ins. wide and 2 cm. 
(0.79 in.) thick, stiffened by 2 angle-irons, into the 
abutment, and anchored there at the points E E. 
According toa statement in the Genie Civil, these 


Let C, = C— O,, then equation (III.) becomes 
log. R=log. Ri + 0.006071 Co . . © £«JTV«) 
Esample.—Given a shaft 5 ins. in diameter and a 
semi circular brass,the total frictional resis: ance found 
by experiment is 8 Ibs.: il is required to find bow 
much the friction will be reduced by cutting the brass 
down to 3 ins. wide, the total load remaining unaltered. 


(Certain formule are omitted.—Epb.} 


Here R, = 8 lhs.; log. 8 = 9.90309; 
C =3ins. = 60 units: 
C, = 5 ins. = 100 units: 
Ce —2ins, = — 40 units. 


Then from equation (IV.) 
log. R = 0.90309 — 0.00671 X 40; 
0.63469; 
R = 4.31 Ibs, 





Failure of the Arcole Bridge, Paris. 


extension members from all of the 12 arches at the 
north of the bridge recently snapped with a loud 
report, causing one-half of the bridge to sink, and 
the other to rise, as exaggerated in the annexed 
figure. The ribs have a depth of 4.6 ft. at the abut- 
ment and only 1.27 ft. at the center, and the width 
of the flanges is 1.74 ft. The web is 0.4 in. thick. 
Both flanges consist of two plates, each 0.56 ins. 
thick, riveted together. They are fastened to the 
web with 4 angle-irons. The immediate cause of 
the breaks of the plates in the upper chord is not 
yet known, but is presumed to be the rusting of the 
material. There does not seem to be any cause to 
fear a total destruction of the bridge,and it is hoped 
that by loosening the anchorage on the other side of 
the river, and by proper weighting of the bridge it 
ean be brought to its original shape. 


= - a — 


Recent Researches in Friction. 


(Continued from page 266) 


INFLUENCE OF REDUCING THE WIDTH OF THE BRASS. 


The author has found that the total frictional re- 
sistance is materially reduced by diminishing the 
width of the brass. Many experiments have been 
made to determine the relation which exists between 
these quantities, the results of which are given in Fig. 
7; they were made under various conditions of lu- 
brication, load and speed. The ultimate mean of all 
these curves is a close approximation toa logarithmic 
.curve, where ordinates represent the total frictional 
resistances, and abscissas the chords of the brass in 
contact. Hence, from the properties of the loga- 
rithmic curve, the chords are in arithmetical pro- 
gression,and the frictional resistances in geometrical 
progression ; and when the frictional resistance has 
been found for any given chord, it can be determined 
for any other. 


Divide the diameter of the bearing under considera- 
tion into 100 parts, and express all chord measure- 
ments in these units. 


Let R, = the frictional resistance which has been 
found by experiment when the width 
ot the chord 18 C1; 

R the frictional resistance which has to be 
determined when the width of the 
chord is = C. 
fr.ctional resistance when the width 
of chord = 1 (or 0.01 of the diameter). 


This is termed the base of the curve. 

Then R=re = ‘ . : 

But this rela‘ion only holds when the first ordinate 
of the curve is unity, that is, the frictional resistance is 
unity when the width of the chord is zero. In order to 
reduce this equaticn to a general form, the first 
ordinate of the curve, whatever its value may be, can 
either be treated as unity, and all results expreseed in 
terms of this unity; or equation (I.) can be slightly 
modified. so that the results s»all always be expressed 
in terms of the conventional unit of frictional resist- 
ance, namely 1 Ib., which appears to be the most con- 
venient and simplest method. 

Then equation (I,) becomes 

R= Ry(re-e) , . ea oe > » iA 

Where c is the width of the chord corresponding to 
the feictional resistance AR, and c, is the wilth of the 
chord corresponding to the frictional resistance R,. 

Expressing itin a logarithmic form, 

log. R = log. i + log. r (e-e1) . ‘ (III.) 

The base of the mean frictional-resistance curve is 

1,0166,the log, of which is 0.00671, 


Let r the 


Thus, by reducing the width of the brass from 5 ins. 
to 3 ins., the frictional resistance has been reduced 
from 8 lbs. to 4.31 lbs., or 46 per cent. 


From equation (IV.) can be found the minimum fric- 
tional resistance Which a given journal can run with 
un Jer a given intensity of load, when the frictional re- 
sistance is known tor any particular chord. 


Let | = the length of the journal; 
R min. = minimum frictional resistance ; 
W = total load in Ibs, un the brass; 
y = maximum safe intensity of load in lbs. per 
square inch on tne nominal area of the 


brass. . 
Then the smailest permissible chord is 
Ww 
t=o— 
yl 


and log. R min. = log. R, + 0,00671 (x — C,). 

The value of y varies with the nature of the load; 
when it is intermittent, as in a crank-rin, it may be 
much higher than where there is a continuous load, as 
in a carriage or locomotive axle. 

Example: An axle 5 ins. in diameter carries a load of 
7,500 lbs. on a semicircular bearing 10 ins. long; the 
frictional resistance is 50 lbs. The intensity of the load 
must not exceed 300 lbs, persq. in. How much ean the 
frictional resistance be reduced by cutting away the 
sides of the brass? 

7,500 ; ‘ 
r=——— = 2.5 ins. = 50 units. 
300 X 10 


Here 


In locomotive crank-pins the nominal pressure per 
square i@ch is f~equently about 1,400 lbs., and in 
crosshead-pins 2,000 lbs. In railway-carriage axles 
it is 330 lbs., and in locomotive and tender axles 250 
to 300 Ibs. per sq. in. 


nou 


Then log. R min. = log. 50 + 0.00671 (50 — 100) = 1.3635 
# min. = 23.1 Ibs, 


Thus the frictional resistance on this brass may be 
reduced from 50 to 23.1 lbs. without exceeding the safe 
intensity of load. 


INFLUENCE OF WIDTH OF BRASS ON EFFICIENCY 
OF LUBRICATION, 


In Fig. 7, several curves have been plotted to 
show the relation which exists between the fric- 
tional resistance of a brass, and the chord of its arc 
which is in contact with the journal when the total 
load on the brass remains constant. From the equa- 
tion to the mean of these curves (IV.) the curve a, 
Fig. 7A, is obtained; and a similar curve Db is 
plotted to show the same relation when the nomi- 
nal intensity of pressure remains constant, that is, 
when the load is reduced in the same ratio as the 
projected area of the brass, which is shown in curve 
ec. Then in case a the intensity of pressure increases 
as the brass is reduced in area; this increase varies 
as the reciprocals of the ordinates of ¢,and is shown in 
curve d: hence, as the intensity of pressure in b is 
constant, the curve d simply shows the ratio of the 
load in case a to the load in case b for any given 
chord. For it is evident that the total load on the 
brass in case a is greater than the load b for the same 
chords,and is in the ratio of d to 1; consequently,in 
frictional resistance it is greater than in case 
b by the difference of the ordinates of a and the crdi- 
nates of b, or by the vertical ordinates between the 
two curves; the ratio of a to b is shown in curve e, 
which simply indicates how the frictional resistance 
varies with the load, as shown in d. Now, as this 
curve d represents the load on the brass,and curve ¢ 
represents the frictional resistance due to that load, 
the ratio of ¢ to d is the coefficient of friction, curve 
y. The total load on the brass in a is constant, 


curve f, then y x f is the total frictional resistance 
of the brass, which is shown by curve g. 

The difference between the curves g and a demon 
strates how the efficiency of the lubrication varies 
for different widths of brass, for in both the curves u 
and b the lubrication was presisely the same; there 
fore any variation of lubrication is eliminated from 
curve é€, and hence curve g shows how the frictiona!] 
resistance would vary if the film of lubricant were 
as good for a wide as for a narrow brass. This dia 
gram also shows that the lubrication is most 
efficient in reducing the friction when the brass sub 
tends an angle of from 120° to 60°, whereas the au- 
thor found, by his experiments on the wear of brasses, 
that the film is probably at its best between the an 
gles 80° and 110° (Figs. 3and 4). The curves (Fig. 7A) 
represent relative, not absolute, values, therefore no 
vertical scales are given. The curves on the right 
hand of the same figure show the same relations as 
those on the left hand; the former are plotted to 
real normal pressures on the surface of the journal, 
the latter are simply nominal pressures ; a compari 
son of the two is instructive in demonstrating the 
amount of error involved in taking nominal pres- 
sures, as is usual in practice. 

The normal pressure on a brass is greater than the 
nominal pressure, as will be seen by comparing 
curves f andf'; let W be the total load on a semi 
cireular brass, and P the resulting normal pressure 
distributed over its surface, <hen the relation is- 
Pp <4 
— = — (Cotterill’s ‘‘Applied Mechanics,’’ p. 247). 

W 
P 
The various ratios of > have been calculated for 


the smaller chords, and plotted in curve f, from 
which all other curves are obtained. The curyes bh, 
a, and b’ were obtained from the results of the ex 
periments, and equations found for each: these in 
every case agree very closely with the experimental 
curves. 

The equations are of the same form as (IV.), the 
only variation is in the value of the bases, which are— 
For curve b, log. r = 0.00822 

eee. fons = 0.00763 
- ro ee es = 0.00656 

SIPHON LUBRICATION. 


The results of a set of experiments with siphon 
lubrication are given in Tables XVII., XVIII., and 
XIX. [not here re 
printed]; on account 
of the lubrication hav- 
ing been very imper 
fect and irregular, 
they are not included 
in the mean results 
stated in Table VII. 
As the brass had to 
be reduced in width, 
diagonal grooves for 
oil were inadmissible; 
theretore a straight 
groove along the 
crown of the brass had to be resorted to, both ends 
being open, which allowed the oil to get to the bear- 
ing surfaces, which it would not do without this 
precaution. 


Fic. 3. 





eyo 9 


WEAR OF BRASSES. 


When the chord of a brass is reduced, in order to 
diminish the frictional resistance, the arrangement 
should be such that the resultant line of pressures 
on the bearing bisects the chord at mght-angles, so 
that the wear shall be symmetrical about this line. 
Yet even when this precaution is taken, the brass 
does not always wear centrally, but acts in a 
peculiar manner.' A brass is shown (Fig. 3), which 
is bored too large for the shaft, so that there is only 
line contact between them. When the shaft revolv s 
the brass is carried forward in the direction of the 
arrow ; consequently the brass is worn more on the 
on-side than on the off-side. But the author has 
found that with a well fitting semicircular brass the 
wear is exactly the reyerse; that is, the wear now 
takes place vn the off-side, and continues to do so 
until it subtends an angle avout 100°, when the wear 
becomes central. If the chord be still further re- 
duced, the brass behaves like the one which fits its 
shaft loosely, the wear taking place on the on-side. 
The author also found that the wear was practically 
central between 80° and 110°. 





*Minutes of Pro-eedings Inst.C. E., vol. Ixxxv., p. 392. 
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The brass which was used in the first part of these 
experiments was plain, without any oil-groove. In 
a second set of experiments made with an oil-groove, 
into which an oil-hole was drilled, the wear in- 
variably took place on the off-side, even with the 
narrowed chords in contact, and with every system 
of lubrication, and the wear was much more rapid 
than before. 

The cause of these peculiar effects is not altogether 
clear; the author thinks that the surface of the 
brass in contact is not equally lubricated, and this 
opinion is supported by the curves in Fig. 7A; 
hence, where the lubrication is deficient, the wear 
is greatest. 

Evidently two different forces act on the brass, 
One force is its tendency to be carried forward by 
the revolving shaft, the other is the wedging action 
due to the clinging of the oil-film to the shaft, so 
that when the lubricant on the shaft meets the on 
edge of the brass, it must either be skimmed off by 
it, or it must get in between the surfaces, and so 
force the on-edge away from the shaft. The direc- 
tion in which the brass moves is dependent upon 
the magnitude of the horizontal component of these 
forces, and the wear will take place on the side op- 
posite that in which the brass moves. Whether the 
oil ever gets in between the shaft and brass will de- 


Fis. 4 I 








pend upon the normal pressure at the on-edge; with 
asemicircular brass this pressure is zero, and the 
oil gets in without difficulty, but as the brass is re 
duced in width this pressure increases to a maxi 
mum with line contact. Let the first named of 
these forces be called a, and the second 8. Fig. 4 
represents a semicircular brass, from which it will 
be seen that the on-side is thoroughly lubricated, 
and the off-side is nearly dry; this is a case in which 
the force 8 is greater than a, so that on putting the 
shaft into motion the brass moves diagonally in the 
direction C B, and wear takes place on the off-side. 
When the are in contact is much reduced, the action 
of 8 is reduced on account of the increased normal 
pressure, untila point is reached whena = 8 and the 
brass remains central ; the film of oil is thereupon 
equally distributed over the whole surface in con 
tact, and the wear is consequently central (Fig. 5). 
If the arc in contact be still further lessened, 8 is so 
much reduced that @ becomes greater than 8. the 
brass moves in the direction of a, and wear takes 
place on the on-side of the brass. Generally, the 
force a will vary with the frictional resistance of 
the brass. 
Fig. 6 represents a brass, where an oil-groove is 
Fis. 6. cut along its crown, 
and an _ oil-hole is 
drilled through the 
top of the brass into 
it; the wear in this 
case is invariably on 
the off-side, which is 
probably due to the 
oil escaping as soon as 
it reaches the crown 
of the brass, and so 
leaving the off-side 
almost dry, where the 


oe 
te 





wear consequently ensues. 

This method of cutting oil-grooves cannot be too 
strongly condemned; for not only is the friction 
enormously increased, but a bearing cannot be 
lubricated in this fashion if a siphon only is used ; 
the author has repeatedly proved the truth of this 
assertion experimentally; if, however, a small 
scratch be made from the oil-groove to the end of 
the brass the oil will flow, but the lubrication will 
be imperfect. Although many railway axle-bear- 
ings made in this way give fairly good results, it 
must be remembered that there is a great deal of jar 
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on them, which allows the oil to get between the 
surfaces better than it would if the motion were 
steady; and again pads are used as well as siphons 
in every case in railway practice.* 

Several experiments were made under various con- 
ditions to ascertain whether the brass floated on the 
oil completely when running. For this purpose, lu- 
bricants were used which were non-conductors of 
electricity ; one terminal of a battery was attached 
to the brass and the other to the shaft, anda gal 
vanometer was placed in the circuit. This was in- 
variably deflected, proving that there was either 
actual metallic contact between the bearing and 
shaft, or that extremely thin films of oil are con- 
ductors when a larger bulk of them are not, or pos- 
sibly the small particles of brass in the oil, which had 
worn from the bearings, made metallic contact. 


SOLID COMPARED WITH LIQUID LUBRICANTS FOR 
HEAVY MACHINERY. 


When oil is used as a lubricant for heavy machin 
ery, much difficulty is frequently experienced from 
the heating and seizing of the bearings, yet when a 
solid lubricant is used it runs perfectly, although 
the natural coefficient of friction and temperature 
of the latter are much higher than of the former. 

The natural coefficient and temperature are those 
to which a bearing attains when running with an 
ample supply of lubricant under a given load and 
Thus, from a commercial point of view, 
these natural values do not give the true value of 
the lubricant, and a further test is therefore neces 
sary, namely, to find the coefficient of friction of rest 
after the bearings have been standing several hours. 
The reason of the excessive heat generated when oil 
is employed is probably due to the oil being squeezed 
out when standing, then with the first revolution of 
the shaft abrasion takes place, on account of the 
surfaces being dry, which necessarily causes a great 
deal of subsequent heating and frictional resistance. 
On the other hand, a solid lubricant is not squeezed 
out by standing, so that there is always a film of it 
left between the surfaces. The following results of 
the author’s experiments support this view, the 
nominal load per square inch on the brass being 
58 lbs. : 


speed. 








; Natural. ‘Yofrst Ratio Rat’o , | 
ee —_— — after cfvof of oe 
= , | Tem- st’ndig rest to nat- '. 
{ |per’tre 16 hrs. nat'l ¥. ur’l ¥ 
C'n’g’e 
Beli’s Asbes- \\o.ooes| 34.0 | 0.192 | 22.9 | 1.0 | 2.1 
Price’s (B thi’k 0.0252] 50.0 0.147 5.8 | 3.0 | 1-6 
valve} and 
oil, A, vie’s 0.0329] 37.5 0.1715 5.2 3.9 1.9 
Bell’s Ast es- ’ | 
toline, bard } 0.0350] 40.0 0.090 2.6 | 4-2 | 1.0 


solid grease \ 


SPEED EXPERIMENTS. 


Speed experiments were conducted under varying 
conditions of lubrication, size of brass, load and 
temperature, the results of which are given in 
Figs. 8, 9, 10. It is evident from these curves that 
the rate at which frictional resistance increases with 
the speed is much greater with meagre than with 
good lubrication, the curves become flatter as the 
amount of lubrication increases. 

When the nominal load per square inch is below 
about 60 !bs., which corresponds in this case to the 
brass subtending an angle of 90°, the frictional 
resistance regularly decreases with a reduction of 
speed ; but when the intensity of the load is greater; 
the frictional resistance increases when the speed 
falls below about 50 ft. per minute; the exact point 
at which this change occurs cannot be well defined, 
as it is greatly affected by the load and temperature, 
The change-points are clearly seen from the figure 
referred to above. With low speeds a greater load 
than 60 lbs. per sq. in. appears to squeeze the lubri- 
cant out, and consequently to increase the friction. 

If the speed remains constant, the load at which 
the change-point occurs varies in an inverse ratio of 
the temperature. The lubricant becomes more fiuid 
as the temperature rises, and is more easily squeezed 
out (Fig. 12). 

Thus it is clear that a given lubricant, when used 
for low speeds, will only support a certain intensity 
of pressure at a certain temperature. Whenever the 
conditions of the author's speed experiments agreed 
with those under which Mr. Tower worked, his re- 


an Minutes of Proceedings Inst. C. E. vol. Ixxxv.,p. 387. 
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sults also agreed very closely; for example, with 
loads above 60 lbs. per sq. in., and bath lubrication, 
the frictional resistance varied as the square root of 
the velocity,+ as deduced from the results of bath 
lubrication for brasses below 1.5 in. wide. 

After the lubricant has been squeezed out, the 
machine runs unsteadily and vibrates a great deal, 
which makes the readings difficult to observe, and 
very uncertain. If the brass be gradually loaded 
without jar,the friction may be kept down very low, 
indeed far below its change-point; but on slightly 
jarring the machine the friction is instantly enor 
mously increased ; or if the brass be kept constantly 
moving laterally, the load can be so adjusted when 
near the change-point, that the addition of 2 or 3 Ibs 
on the brass will just pass the limiting load, and in 
crease the friction tenfold 


COEFFICIENT OF FRICTION OF A’ BRASS SLIDING 
LATERALLY ON A REVOLVING SHAFT 


Several experiments were made to determine this 
** lateral’ coefficient of friction, the results of which 
may not be of much practical value, beyond show 
ing that it infinitesimal 
amount 


is in some instances an 

The author found, in all his experiments, that it 
was practically impossible to keep the brass in one 
place on the shaft when the machine was properly 
levelled ; for if the operator moved from one end of 
the apparatus to the other, the brass with its load of 
550 lbs. would invariably slowly slide to the end at 
which he was standing; although the floor was very 
firm and solid. In instance the circumfer 
ential velocity was ft. per minute, and the 
lateral velocity about 0.05 in. per minute; thus the 
shaft became in effect 
The “lateral” coefficient of friction in this case is 
therefore, 


one 
200 


a very fine-threaded screw 


Y= 0.06 0.000021 
200 = 12 

Generally, the lateral coefficient varies directly as 
the lateral velocity, and inversely as the cireum 
ferential velocity. 

The results of the experiments are givenin Fig. 16 
As they are somewhat limited, no definite laws can 
be deduced for every form of ball bearing, but the 
following laws appear to hold for the special bear 
ing used :— 

I. The coefficient of friction of ball bearings is 
constant for varying loads, hence the frictional re 
sistance varies directly as the load. 

II. The friction is unaffected 
temperature. 

The experiments with the white neutral oil are 
rather irregular, but a mean of them shows clearly, 
as with the pale American oil, that the coefficient 
of friction is nearly constant, and when this is the 
case the frictional resistance varies directly as the 
load. 

The second law was found thus :—The bearing 
was heated by a Bunsen gas-burner from 20° to 60° 
Centigrade, but no difference could be detected in 
the friction ; it was then allowed to cool while run 
ning, but without any appreciable change. This ex 
periment was repeated with different lubricants, 
loads, and velocities, with the same result. 

The coefficient of friction with ball bearings is 
rather higher than that of plain bearings when bath 
lubrication is used ; but it is lower than when they 
are lubricated by the ordinary methods. They will 
also run easily with a much smaller supply of oil 
than will a plain bearing, hence there is a decided 
advantage in favor of ball bearings. 

An experiment was made to find what load the 
bearings would carry, the revolutions were 100 per 
minute, and loads were added by 10 Ibs. at a time: 
on reaching 587 Ibs. one of the lt alls broke, and from 
the appearance of the fracture it was evident that 
there was a flaw in the metal. Another ball was 
substituted, and a second experiment was made, 
and when the load reached 610 lbs. the belt slipped 
so much that the back gear of the lathe had to be 
put in, which reduced the revolutions to 20 per 
minute. When the load reached 1,250 lbs. the bear 
ing began to grate and whistle, even when a fresh 
supply of oil was put in; on removing the load, the 
bearing was taken to pieces and examined, and to 
all appearance was as good as ever. The friction 
was very great with the high loads, and the machine 


by a change of 


+t Minutes of Proceedings Inst. C. EF. . vol. Ixxxv. p. 384. 
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Diagrams Illustrating Results of Tests of Friction of Lubricated Bearings. 


vibrated to such an extent that it was impossible to ALEx. B. W. KENNEDY, M. Inst., C. E., of University ments and for suggestions on tie arrangement of the 
measure it. College, London, for affording facilities for experi- apparatus and manner of experimenting. 
In conclusion, the author expressed thanks to Prof. 
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The New Jersey State Survey. 


The work of this survey is now nearly completed, 
and the first part of the final report will soon be 
It will be upon the Physical Geography of 
New Jersey, giving the results of the Geodetic, Top- 
ographic and Magnetic Surveys, together with an 
atlas of the elaborate maps which have 
published in series, and which have justly excited 
such universally favorable comment. In the Annual 
Report of State Geologist GEO. H. Cook, which we 
have just received, it is stated that, as could with 
certainty be expected, constant reference is being 


issued. 


been 


made by outside parties to the maps and records in 
the office of the State Geologist, especially for in 
formation regarding important enterprises whose 
success depends largely upon the geological and 
topographical features of the State. 

The Topographical Survey has been under the 
charge of Mr. C. C. VERMEULE, and the field work 
is already completed. Last years’ work consisted of 
original surveys in the northeastern part of the State. 

The mapping and engraving for the survey during 
the past year,has been done under the direction of Mr. 
FRANK VAN BRAKLE. The original topographical 
sheets on a scale of 3ins.to the mile are all to be pub 
A finely 
executed small map of the State on a scale of 5 miles 
to an inch accompanies the report. Nearly all the 
series for some yearsin publication on an inch per 
mile scale are already completed. 

We have already described,the work of this survey 
at various times in our columns, but as it is now 
completed, is the first of its kind, and has been ad 
mirably conducted we give below an extract from 
the report, describing connectedly the whole survey 
and the manner of preparing its results for publica 
tion - 


lished, and have been sent to the engraver 


PLAN OF PUBLICATION, 


“All the manuscript maps of the survey are on a scale 
of 3 in, tou mi'e, or 1 in 21.120, These sheets average 
5x10 ft. in size, and are twenty in number. 

“The engraving is executed onascale ofiin.to a 
mile, or 1 in 93,360, and each of the above sheets requires 
fourstones about17 by 18 in. in size. two being for reads, 
streams and lettering, and two for the contour lines, 
making 80 stones in all. Several of these stones are 
grouped on one transfer stone to form an atlas sheet 
These are all of the same size, and as large as they can 
be conveniently printed ona singl»e sheet of paper, 
Aftera number of trials to ascertain what would best ti 
the irregular shape of the State, and the geological 
belts which cro+sit cbliquely, bavi g regard alsot: the 
location of impertant centers of populationand busi- 
ness, the plan shown on the accompanying small map of 
the State was adopted. 

“The entire Si ate requires 17 sheets to coverit. Each 
sheet is 24x34 ins. in size. At first view it wili be 
thought tbat they overlap each other and requ re an 
extra amount of engraving. The overlapping is not 
more than enough to give room for titles to the maps, 
and the engraving is not increased, asthe printing is 
not done from the engraved stones directly, but from 
transfers which can be joined together in any way tbat 
may be required. 

“The numbering ofthe mapsis generally from the 
north towards the south, and they are arranged so that 
those covering the same geological formation can be 
easily grouped together, thus: 

Nos, 1, 2. 3and 4 cover all the Archean and Paleozoic 
rocks, 

Nos, 2, 3 and 4 ceyer all the Archean rocks and all tke 
iron ore district of the State. 

Nos. 5.6, 7un scoverthe red sandstone formatiens. 

Nos. 8 and 9, with 10, 11 and 12, cover the clay anu mari 
districts of the State. 

Nos, 8, 9, 10, 11, 12, 13, 14, 15, 16 and 17 cover the Tertiary 
formations, 

Nos, 9, 13, 16 and 17 cover the entire Atlantic shor. 

“The sheets can be taken separately or the whole to 
gether. The maps are all drawn on the same system of 
projection, so that any two adjoining ones can be cut, 
fitted accurately to each other, and made intoa single 
map, or they can ba fold+d across and put in an atlas of 
17x24 ins. These, with a map of the whole State, on a 
ecale of 5 miles per in. on the same sized sheet with the 
others, make upthe Topographical Atias of New Jersey. 


THE AIMS AND RESULTS OF THE TOPOGRAPHICAL SURVEY. 


“This survey was begun in 1877, to meet the impera- 
tive wants of the Geological Survey and the demand 
for good maps for economic uses in arapidly-advancing 
community. It was designed to produce primarily a 
topographical map, as accurate as the seale of one inch 
to a mile would admit of; with the addition of as much 
information of a purely economi? nature as could be 
introduced without interfering with this object. It has 
been conceded to be the pioneer Topographical Survey 
of America. Some of its results have now been several 
years before the public, and as it covers a district which 
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is densely p 
worked 
executing public works, by geologists and other close 
observers, many of whom have borne testimony as to 


niated, and 


v civil 


earefally 
desiguing and 


perhaps more 


op 
b engineers, in 


over 


its practical value, we have the pleasant assurance that 
the survey has foliy accomplished its object, and in 
some directions even more than it 
pected to do, 
the work has been designed and executed in a manner 


was originally ex- 
As yet there is no reasonto doubt that 


which best subserves the interests of the State. 

“It is only to be expected that a community 8o highly 
developed and wealthy will. before many years have 
passed, demand a cadastral and economic survey, such 
as European states of like density of population are 
prosecuting, With the present Topographical Survey 
in handto fill our immediate necessities we are pre- 
pared to proceed with such a work with the deliberation 
and care which its character will demand 


scope of usefulness « 


The greater 
fa Topographical Survey enables 
it togive larger returns forthe comparatively small 
amountexpended init, and forbids that it shall be in- 
definitely delayed and withheld from its flelds of use- 
fulness by being in any way connected with or de- 
pendent upon the mpletion of these neeessarily 
tedious and expensive cadastral or economic surveys. 
This lesson has been learned everywhere in Europe, 
where state surveys have reached a high development. 


CosT OF THE TOPOGRAPHICAL SURVEY, 


The whole amount expended for salaries and ex- 
penses of the topographical eorps in fleld and ofiee 
during the prosecution of the work hus been $59,892.956 
Of this amount, $5,148.37 work not 
eLargeable to the Topographical Survey proper. leav- 
ing $54,744.54 as the total cost of fleld work and the pre- 
paration of manuseript maps on a scale of 3 ins. to a 
mile. This amounts to $6.9) per sq. mile, or 1¢yth ets, 
per acre, 
miles,and a large umount of proof-reading. work on 
reports ang other office work incidental to all surveys. 
By promptly availing herself of the offers of co-»pera- 
tion in the work and its results, extended by the na- 
tional surveys to all States undertaking and proseeu- 
ing surveys of their domuin, New Jersey has se-ured 
this survey at a cost of but half the above sum, the re- 
mainder being borne by the national organiza ions 
The topography found already executed reduced the 
cost of topographical work about 50 ets. ver eq. mile, 
while our experience shows that had we also been com- 
pelled to furnish our own triangulation the gost of exe- 
euting itip a manner just suitable for the needs of the 
Topographic Survey would have swelled the total ex- 
pense to nearly, but certainly not more, than $10 per sq. 
mile. 

While we claim for the Survey that it is as accurate 


was devoted to 


It includes a triangulation covering 2,000 sq. 


asthe publication scale demands, and in many places 
much more accurate than this scale warrants, veing 
inte pded to serve as the basis for larger seule mays of 
important sections When they vre neede & we ol course 
eonsider it jut fair that is small eost should be kept in 
view in judging of its merits. 


CONTROL OF THE TOPOGRAPHY. 

“A good estimate of the accuracy of the results of the 
survey can only be formed from a personal inspeciion 
of the maps in the field. As already noted, many com- 
petent judges bave made this inspection and have ex- 
pressed themselves satisfied. But for the benefit of 
these who eannot do go, but sill wish to form an 
opinion as to the accuracy of the work, we submit a 
short statement of the measured control of the survey. 
Keeping in mind the fact that topography 1s mace up 
of irregular curved surtaces and lines, which can only 
be determined mathematically by the location of an in- 
finite numter of points, it will be seen at once that 
mere measurement alone will never sufflee to produce a 
topograpbical map. Ali good topowrapby is execut d 
by the aid of sketching, and therefore the number, dis- 
tribution and accuracy of measurements which control 
the sketch, together with the truthfulness of the 
sketching, which varies with the jargely innate qualifi- 
eations of the topographer fur his work, serve as a 
measure of the quality of the resuit. 

“Primarily, the coutrol of this work rests on a trian- 
gulation by the United States Coust and Geode ic Sur- 
vey, filied out and extended by the topographers sv as 
to include a total of 458 stations, determined with what 
we may consider absolute accuracy. These stations 
are very close along the sea-coast and large rivers, but 
in the interior they average one to each 25 sq. miles and 
are about 5 miles apart. The next step in securing 
measured control isthe running of traverse lines over 
the whole area at an average of 2.53 miles of traverse to 
each square mile of territory, which is equivalent to a 
rectangular network with squares having sides of four. 
fifths of e& mile. In important districts the lines are 
closer; in flat, level and unimportant sections they are 
farther apart. The distribution of the bighways being 
suitable for the purpose, they have been mainly fol- 
lowed in traversing, for convenience, the work being 
done with favility and suitable accuracy with a barrow 
odometer. A transit and stadia were sometimes sub- 
stituted when the other methodiwas inapplicable, 
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From this n.e'work of traverse lines, which were closely 
copnectel with and adjusted to the triangulat‘on, ell 
important poiots of topography were located by tra- 
versing with a prismatic compass and pacing, these 
paced lines being checked out on a main traverse line 
opposite the one from which the start was made. All 
streams of importance were followed in this way, and 
all summits and ridge-lines were thus visited, studied 
and located. It bas been found that an experienced 
topographer can by such means secure good location, 
and results as accurate generally as the scale can ex- 
hibit. Topographers have averaged over four miles of 
walking to each square mile of sketching, thus study- 
ing and representing all topegraphy at short range. 
The b*ys, creeks and marshes of the coast, as well as 
important rivers, were surveyed with transit and 
stadia, Heights have been determined almost entirely 
by the spirit-level. A network of primary levels formed 
the basis for this work, the levels for topography being 
run rapidly with a light engineer's level. Elevations 
may be relied on to the nearest foot. This accuracy 
was deemed necessary because of the extensive use 
made of the work in the sulution of important engi- 
neering problems of water supply, drainage, ete.. and 
the many demands made on the survey for accurate 
data for such purposes. To secure it may have added 
somewhat to the cost of the survey, but no one familiar 
with the growing importance of these questions to the 
greater portion of the people of thea State will doubt 
that the inc. eased efficiency thus secured will well re- 
pay this. 



































“The following table exhibits fully the amount of 
instrumental work which has been done to secure good 
control for the topography. 

“The most natures! classification of the topography is 
one conforming to the geological structure. This 
c'assification bas been followed in the table. The 
Archwan and Paleozoic districts arehilly or mountain- 
ous in character, consisting of ridges and irregular 
plateaus, rising to 1,800 ft. ahove the sea and quite 
frequently 1,000 ft. above the neighboring valleys. The 
area in timber varies from 40 to over 90 per cent., and 
this increased the cost of surveying. Triassic topo- 
grapby consists of a rolling plain, occasionally broken 
by protruding ridges of trap-rock. Forests cover from 
25 to 50 per cent. of the area, Cretaceous topography is 
made up of irregular luw hills, rising to about 350 ft. 

















































































above the sea atthe highest part, or of gently undula- 
ting plains, traversed usually by crooked ravines with 
steep banks and flat bottoms. The first portion has 
about 40 per cent. in timber, the latter not over 20 per 
cent., but the whole area is covered with many scatter- 
ing tree-clumps and hedge-rows, which interfere con- 
siderably in topographical work. The timber in this 
area is also very tall. The Tertiary formation is 
represented by extensive and extremely level plains of 
sand, covered by a pine forest. The streams meander 
through flat valleys and are usually bordered by im- 
penetrable swamps of white cedar, often miles in 
wi'th. Elevations seldom rise above 200 ft. The sea 
and Delaware bay shores are fringed by open tide- 
marshes, traversed by an intricate network of creeks 
and broken by many bays. 


“The jevelling and odometer traversing were con- 
fined to 7,415 sq. miles of upland, The methods of sur- 
veying tide-marsh were different. The transit work 
wus mainly on the jatter area. The areas in the first 
column are based on the results of anew measurement 
of the area of the State which is not quite completed. 
The total area given excludes the large water areas of 
Delaware and Raritan bays. 


“The points determined by triangulation by the 
topographical parties number 166, making with those 
furnished by the United States Coast and Geodetic 
Survey a total of 458 points utilized in the maps. 


“The above is a suffic ent exhibit of the control of 
the sketching, Taken with what has been said of the 
manner of executing the sketching it should serve asa 
measure of the reliance to be placed on the results, 


“ The following time record of the surrey will serve 
to show the proportion of labor devoted to each portion 
cf the work. The time given is in days’ work of one 
man. The topograpbder in charge carried on triangula- 
tion and other fleld and office work in person, super- 


SUMMARY OF WORK OF THE TOPOGPAPHICAL SURVEY. 
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vising the work of the party at the same time, as much 
as possible. When the whole of his time was required 
for administrative duties this time has been charged 
to supervision, otherwise to the class of work in which 
he was mainly engaged. 


Days’ Work. 


Levelling and sket*hing simultaneously...... 8,082 
Sketching. witnout levelling....... .... -....+. — 760 
Primary levelling without sketching ......... ” 708 
Traversing with Odometer. - «.-+.-++-.ee-see0s 2,145 
SE DOIN 0 on 9.0 catan's sda pssppenssoiacsar 713 
SEI... 55 ant en awhttend nha hn) adda oi dues om 467 


Office work, including platting and also much 
miscellaneous work incidental to allsurveys 4.159 
CRI ane 6 onnges xebanptitsd vendda oat eon tass 892 


Total..... 
“No deduction is made for Sundays or for stormy 
days inthe above record. It includes all of the time 
devoted to work which appears in the results of the 
Topographical Survey proper, excluding a considerable 
amount of miseellaneous office work having no bearing 
on these results. F 
A very useful map in relief has been prepared 
under the direction of Mr. Cook which gives the 
drainage and sources of water supply of the State. 
The report has a few words of interest on artesian 
wells. Wells of this kind in the Atlantic border 
south of Raritan river have mostly been successful. 
Parts of this section are underlined by a ‘ water- 
bearing stratum in the clay deposits over the marl.” 
A boring at Atlantic City which should have tapped 
this stratum at between 500 and 600 ft. was unsuc- 
cessful in getting water, and has been sunk still 
lower. It is now down 1,121 ft. and a water-bearing 
stratum has not yet been opened. It is nearly down 
to the upper marl-bed, underneath which good water 
has been found at Winslow and Berkeley Arms. 
In boring wells through the soft, earthy’ materials 
which comprise the formations in this section much 
skill is required. An account is given of an inex- 
perienced contractor who bored for 500 ft. without 
obtaining water and gave up the attempt. An 
experienced man put down a well only a yard or 
two distant, striking water at 297 ft. The report 
continues - 
Borings in the red sandstone are uncertain. 





A well 


LEVELING. TRAVERSING WITH ODOMETER, 







































































DISTRICT. Area. i > 
Number ‘Miles per Stations Number {Miles per Numberof 
of miles. sq. mi. persg.ml., of miles. | sq. ml. | stations. 
Archwan and Paleozoic..-.-------+-+ 1,524 3,435 | 2.25 14.2 3,429 BO“ ineticceurary 
| | 2.50 
| 
Triassic ..-.-....ee cece eee esr eeeeeeee 1,551 4,192 2.70 15.1 4,920 { to Deecnatee 
6.40 5 
Cretaceous and Tertiary ----------- 4,340 6.948 1.60 7.2 10 419 2.40 
Averages and Totals...-..-- pane | 7,415 14,5°5 1-97 10.2 18,768 2.53 | 211,679 
Primary Levels ...-.++--eeeer eee eeeee| serene eeeees 1,114 Transit Traverse. 956 yh abe 3,576 
i ainsi alana acaaic 
Grand Total .....-. «60. eeeeeneeeee 7,894 1B,GBD cece ve ccces sovvccccccce 19,724 215,255 





at New Brunswick, bored for Messrs. Johnson & John- 


son, in the red rock, is 480 ft. deep and yields a moder- 
ate supply of very hard water. One bored in the red 
sandstone in the marsh west of Hoboken is down 250 ft. 
but yields on!y brackish water. 

A well has beon sunk at the clay-banks of Sayre & 
Fisher, at Sayreville, on the right bank of the Raritan, 
to get asupply of pure water for steam boilers, It is 
8 irs. in diameter. The first 70 ft. were in clay, and 
then gneiss rock was met. The well is now 893 ft. in the 
gneiss,and no water has been met, and it is not likely 
that any will be found, though the boring is still con- 
tinued. 

At the suggestion of the managers of the Geolog- 
ical Survey a tract of land known as the Great 
Meadows has been drained, and 5,000 acres of almost 
worthless land thus reclaimed and made the best in 
the State. A tract of land on the Passaic river, be- 
tween Little Falls and Passaic, will soon be drained. 
This probably over 10,000 acres in extent, and is 
peculiarly located, being low, level land surrounded 
by hills, the drainage from which overflows the 
lower area, 

Aside from the Annual Reports of the State Geolo- 
gist, which are printed as legislative documents, and 
widely distributed, other publications of the survey 
are: ‘‘The Report on Fire and Potter's Clay of New 
Jersey,’’ “The Preliminary Catalogue of the Plants 
of the State,” and ‘‘ A Topographical Map of a Part 
of Northern New Jersey.”” The complete atlas will 
soon be ready, and bids fair to be both inter- 
esting and useful. The sheets will be 27 by 37 ins., 
and there will be 17 of these maps showing sections 
of the State. A new Geological Map of the State, on 
a scale of 6 miles to the inch, will appear in the 
atlas, with two other general maps. 
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The City Gas Works of Philadelphia, 


Philadelphia is somewhat peculiar as regards its 
gas supply in that the city owns the plant and 
makes the gas. As private firms are reluctant 
about giving full details of the cost of operating 
their works, the following items from the annual 
message of Mayor FITLER, and from the report of 
Director of Public Works WAGNER concerning the 
gas supply plant of Philadelphia will be of added in 
terest to our readers. 


It is said that “the city’s works failed to satis- 
factorily meet the increased demand for gas during 
the past winter months,” and that it needs to be ex 
tended and equipped with the latest improvements. 
It seems that various parties tendered bids for the 
purchase or lease of the works last year, and all the 
bids “ contained provisions for the expenditure of a 
large amount of money for remodelling the plant, 
showing conclusively their opinion of the condition 
of the same.”’ A gas ordinance has been passed to 
give an increased supply. The report says that for 
the current year “ the operations of the Gas Works 
were larger than in any previous one, the amount 
of gas manufactured and the coke tar and other 
residuals produced being largely in excess of all 
previous years. The cash receipts, notwithstanding 
the reduction in the price of gas from #1.60 to $1.50 
per 1,000 cu. ft., were more than at any time during 
the past ten years. The amount of coal carbonized 
was 671,631,600 lbs., which at 4.70 cu. ft. to the pound 
equals 3,154,842,000 cu. ft. The amount cf gas con- 
sumed was as follows: by the various departments 
and public buildings, 65,941,700 cu. ft.; by street 
lamps, 440,558,181 cu. ft.; used at works, offices, 
stations, etc., 25,651,800 cn. ft.; unaccounted for, 
leakage, etc., 441,340,419 cu. ft., making a total of 
3,585,255,600 cu. ft. The largest production of gas 
for any one day was ou December 23, when 12.821,000 
cu. ft. was manufactured. The largest consump 
tion was on December 24, when 13,415,000 cu. ft. was 
consumed. During the year 9,467,785 bushels of 
coke were made; 5,533,795 bushels were sold and 
3,956.000 bushels were used under the retorts, boil 
ers, etc. The production of gas per pound of coal 
was 4.70 cu. ft. The cash receipts for the consump- 
tion of gas, etc., for the year was %3,816,641.09. 
There have been 4,263 new meters introduced during 
the year, 129,788 now being in use. 94,400 new lights 
have been added, making a totai in use of 1,980,999. 
The total number of consumers is 118,644. Length of 
gas mains laid, 121,593 ft., equal to 23 miles and 153 
ft. The entire length of pipe laid and in use, 878 
miles. The gross profits were $684,356 90.’’ 

‘“* Among the many improvements made during 
the year the most important is the erection of a new 
purifying house at the Ninth Ward Works. New 
boilers have been introduced in nearly all of the 
works. The 12-in. main to Germantown and Chest 
nut Hill was completed during the year, and another 
12-in. main was laid on Oxford Street, west of Broad 
Street. The average candle power of the gas was 
equal to i7.65 standard candles.” 


“The needs of the Bureau of Gas are: increased 
production of at least 3,000,000 ft. per day, increased 
holder capacity and larger distributing mains. The 
former difficulty would be met by the erection of ad 
ditional retorts and purifying houses in connection 
with the Twenty-fifth Ward Gas Works. The second 
difficulty will be met by the erection of aholder inthe 
rifteenth Ward station, capable of holding 2,000,000 
cu. ft. of gas. The third difficulty is one that de- 
mands prompt attention. Complaints of ‘bad gas,’ 
a popular misnomer for ‘insufficient gas,’ have 
been numerous, especially from the consumers liv- 
ing in the Northwestern portion ot the city. This 
can be ascribed to the destruction of the Fifteenth 
Ward Works. To remedy this evil more pipes are 
required.”’ 

“There are 354 electric lights, at a cost of #87,974.- 
53 and 5,297 gasoline lamps, at a cost of $116,586.09. 
The Northern Liberties Gas Company furnishes gas 
for 472 lamps, at a cost of $10,701.45. The gas fur- 
nished to lamps under charge of the Bureau of Gas 
has cost $16,473. Of these lamps thus supplied, 1,062 
are not lighted now, because of their proximity to 
electric lights. The total number of lamps is 22,596, 
and they are supplied at a t#tal cost of $215,262.07. 
The sum of $174,126.85 has been paid by the Bureau 
for the maintenance, etc., of lamps under its care. If 
the city had been charged the same rate as charged 
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to private consumers the cost would have been 
$496,711.42." 


Ee — 


The Record of Two Years’ Strikes in the 
State of New York. 

The fifth annual report of the New York State 
Bureau of Statistics of Labor contains a very inter 
esting table of comparisons between the strikes and 
boveotts of 1886 and 1887, which we give below. 
From this table it will be seen that the number of 
strikes in the State was not so great for 1887 as for 
1886, although they have been numerous. Among 
the causes for strikes, the report gives a large 
number of boycotts; 113 because of the employment 
of non-union men; 469 for an increase in wages, and 
20 because of a reduction in wages; 115 for a reduc- 
tion of hours, and 9 because hours had been in- 
creased; 148 to assist other trades, and about 140 
because various labor organizations, or their rules, 
were ignored. The :emainder of the 1,064 strikes in 
1887 were caused by various grievances, among 
which are 2 against the use of wheelbarrows, 4 
against the use of machinery, and 2 against the con- 
tract system. There were causes given for at least 
12 strikes which seem commendable, ** non-payment 
of wages; while the most base, unjust and tyran- 
nical of all the strikes are 100 against the number of 
apprentices employed. The table speaks for itself. 





Number of establishments affected by strikes... esvees 
Number of trades and callings affected by strikes. Fenaies 


Results of strikes: 


EE OS TPO OC OE CORE SO ETE ETT TT ORT ETC TETT 
Compromised or partly successful. ..-+...--+sseeeeeeeee 


Doubtful - 


Unmtarceseful ....ccrcccccccscccccsecccccccccsccccscescccece 


Poi coor ccccscccccccceses 


Numb-«r of persons engaged in MMR as Aa anec ones 
Number of persons engaged in threatened strikes...-... 
Number of persons refu-ed work after strike....--..----.- 
Loss of wages as result Of Strike. ..--....--ccee ee eeeeeeeee 
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A CIRCULAR has been sent out by the United 
States Commissioner of Agriculture for the in- 
formation of railway managers concerning the 
relative merits of white and chestnut, or tan-bark, 
oak for railway ties. It states that white oak is so 
much sought after for use in various industries that 
it is decreasing very rapidly and will soon be ex- 
hausted. The chestnut oak is equally good for ties, 
and as it is felled in some sections of the South 
wholly for tan-bark, vast quantities of timber that 
would make thousands of ties are left to rot. It is 
reported from Cullman, Ala., that posts of chestnut 
oak outlast those of white oak. This may be on 
account of the bark having been stripped from the 
former. However this may be, a table in the cir- 
cular shows that chestnut oak is superior to white 
oak in weight per cubic foot, in specific gravity, in 
resistance to indentation, in elasticity and in trans- 
verse strength. 

AT the Otis Irou and Steel Works, Cleveland, O., 
electricity is called upon to take the place of hand 
labor in lifting steel billets, ingots, and other heavy 
pieces of iron. For tha construction of the electro- 
magnet to be used for this purpose, two bars of soft 
iron were taken, each being 14 ins. long and 3 ins. in 
diameter. They were wrapped with strands of No. 
14B. & S. gauge, covered wire. Tocombine the two 
separate magnets thus formed into one they were 


1886. 1887. Total. 
sana Saiae aaa wee ee 2,061 1,604 3.665 
Gs -ceeuuseesesweeess 137 144 281 
ctveuuedaes aera 751 694 1.445 
eee cece cesses sseseees 426 140 616 
eeecccesceseseesesees 212 3 215 
Matitaeac nae 524 695 1,219 
ecccccccscsos eoscces 147 22 169 
ccccceeusbed tubs eases 127,392 51,731 179,123 
netienivdvusmaxeasan, LL aieudan 1,005 1,005 
exuehevcseruaerauces 6,391 8.176 14,567 


assed aot adewudaas $2,552,554.00 | $2,013,229.45 | $4,565,783. 45 


Amount exoended by labor organizations for relief of members and the 


conduct of strike 


E-timated gain in wages to strikers....-.... .....eeeee eee 
Number of persons «btainin heoefit of estimated gain in wages..........-. 


329,040.00 217,069.78 546,149.78 


Estimated gain to employers as a result of strikes against a reduction of 


WORGD. 000s wocccecsese: vecboscesce-cecceccccseuccccesseccceces 


Losses to employers: 


From failure to fill contracts. ........ 6... ee cece eee e eee 


From refusal of new contracts...... ... ...- 





From diversion MI Rad an bra kake tht ebiig sa 65 vos 
From injury to macbinery and goods ty strikes...-.- 


isdiudececkscneeats 1,420,085 .02 944,632.55  2,364,717.55 
34,832 11,472 46,304 
oe! cbdbbbsdauacubeaves | $39,468.00 | $142,588.00 182,056.00 


692,885 .00 
603.522 .00 
1,448,420 .00 
64,020.00 


481,730.20 
217,202.00 
183,109.00 
198 583.00 


1,174,615. 20 
820,724.00 
1.631.529 .00 
262.603 .00 


F; om injury to machinery and goods through the inexperience of new 








OMPLOVES ..--eceeccccccccee cecccccncn cece cccccscccersescescssscscsessesceeess 8,575.00 43,590.20 52,165.40 
Number o establishments closed during strikes. ......-...------++eseseeeeees 572 *708 1,280 
Number of women and girls engaged itt Strike@s....---...0. ec cece eee eee eee 29.361 5.015 34.376 
a I en va a cdnseastabacceecccesscaccesesececsewcss ee 57 71 128 
Number of persons engaged in sympathetic strikes. ..........--..eeeeee ce eee 10,905 5,220 16,125 
Number of firms discriminating against labor organizations........ ....+-- 152 171 323 
Re er OIE 6 6. 8'56.9:00058 Cav dec edb accede CUSste du scctaverdecvcss eesevercccesee 163 | 242 405 
Results of boveotts; 

EES SEES CEE EPPO Peery Pee ee, TTT TOOT TEES TTR TET STE TCT 19 101 120 
Partly succeseful..........ccscccccesss SRn KRONE “Were tenedc, ccGdeCossceucKeeses TT - wéseve 7 
Ds caches 6506.4 e60bs -edenterdtierctedESbccecececssocsecccedecccases 13 36 49 
(Oh TCR tas. cStaL Ssh wheel PWG dene eehS Ce ac uaceccehice Budde See enueas Sarl See 11 
atid. 3c ladun cand eeGknackaeesea ens bi ANA pases c6exen sete cece sueet 3 105 198 
ee 6n ca dG ne enc beuavc visa ndeceee dures tesesees 371 48 419 
Mode of settlement of strikes: 
ia cenaakancemh6cbinb 1dsddS Secu Cn EN ed scsunecece ceeee aticneneehcuni ki ell d6 17 
tt ee CCG RAL ER GENE SSEEEE WN SOS U60 4000 C00cC0 bene eeses 249 21 270 
GUMGTTIMTIME WICK GIN DIO GGG < .50ccc icccics cece rsncccec ccc ccvccccccccesesces 81 121 202 
Conciliation with labor organizations 832 | 667 1,499 
Tee ee Pe we cc kb casdevcncedcccdtcccarce pckscdaKanenchecthaetabos 20 52 | 72 
PE, hadiubtededud dae ds tb cus bdbaieueube dt teenies caine’ 430 696 | 1,126 
I RR ihad a ances tenelniiaky bi Rukia aaah Sas dn 6h 94 bedewResaRKenEe eS 336 41 | 427 


a These figures represent an actual gain for the year given, and also an actual gain for the year 1887, as no 


strikes are reported in the establishments in which the employés who obtained this gain worked. 


To be strictly 


correct. the estimated gain of 1886 shouid be repeated for 1887; this would make the total gain in wages for the two 


Years $3,784 802.55. 
» One hunired and ten failed to report result. 
ec Nine establishments were ervgaged 
Arbi'ration ang one by Railroad Commissioners. 


in one general strike. 


One shop strike was settled by State Board of 


d (ne by State Boar. of Mediation and Arbitration and five by Mayor of Rochester. 


. nn three were parily closed. 
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THE Metropolitan Street Railway Company, of 
Kansas City opened its Twelfth Street Cable road, 4 
miles in length, on April7. The line connects the 
eastern city limits with the stock yards in the 
western part of the city and desends the bluff on an 
iron viaduct with a grade of 14 percent. The line 
was constructed under the direction of Messrs 
KNIGHT & BonteEcou of Kansas City, who have been 
prominent in the work of the development of rapid 
transit facilities by cable railways which has as- 
sumed such proportions in Kansas City. Up to date 
the firm have built 15 miles of double track cable 
lines for the Grand Avenue and the Metropolitan 
Companies as follows : 


Pith Street Lng ose anna esac — 

rand Avenue, Fifteenth Street & Ww t 1 

Toeniotte Sseneire Fifth Street West port Lines 4 
Twelfth Street Line............0cceseeseecees seth onew ee 


linked together on the top by athird soft bar, square 
in the cross-section. For trial of the magnet at ac- 
tual work it was suspended by a rope from a pneu- 
matic crane. Rope was used, as it was found thata 
chain became magnetized and did not act very well. 
The current sent through the wire to induce the 
magnetism measured 5'¢ to 6 ampéres. It was found 
that a weight of 800 lbs. could be lifted up handily, 
and by lowering the magnet and shutting off the 
current the load could be deposited anywhere very 
easily. 





~~————— 


From tables prepared by inspectors of English 
mines it appears that in the past 20 years the in- 
crease of the total output of coal from the mines of 
the United Kingdom has been about 60,000,000 tons, 
or an increase which is equal to the whole output of 
Continental Europe, Germany excepted. The great- 
est increase has been in the South Wales district. 
The production of 1887 exceeded that of 1886 by 4,- 














500,000 tons, being 162,119,812 tons against 157,518,482 


tons in 1886 


- 


Goop work has been done in the northwest this 
last winter by the LESLIE rotary snow plow. On 
the Chicago & Northwestern Railway one of these 
plows cut its way through drifts 16 and 18 ft. deep, 
and at a rate of a mile in 40 minutes This railway 
company has since ordered two plows for next year 
Various improvements are to be made in the plow, 
among them, a wrought-iron in place ofa cast iron 
head, and an automatic governor to prevent the plow 
from racing when it passes out of adrift. The suc 
cessful operations of the plow in the last two years 
prove that it has before it a great field of useful 
ness. 


THE project for building a “winter bridge” acr ss 
the Detroit river is being revived, after having 
slumbered for some time, according to outward ap 
pearance. The Cleveland Board of Trade has passed 
resolutions against it and justly, it seems to us 
There are no sufficiently serious engineering diffi 
culties in the way of atunnel to make the saving 
from’ building a ‘‘winter bridge,”’ which would in 
evitably become a summer bridge also, really justi- 
fiable, and the water way is tooimportant a one to 
be unnecessarily obstructed by a bridge of any 
kind, 


—— a ae a 


The Business Situation. 


The volume of bus‘ ness throughout the country i+ of less propor 
tions than usual up to this date for many reasons, of which the fol 
low ng are the most important: 
country bas felt 1t necessary to check a further evpans on of activ 
ity. The ra lroad builders have rec gniz dthe fact that farther 
construc ion, except in isolated localities, is fraught with great 
risks. The resl estate spe ula'ion west has made a re ction a 


The common busine-s -er se of the 


possibility whose effec s might be disastrous to new enterp:ises A 
tariff agi‘ation and a presidential! ca npaign bring up the rear of 
cauces that restrain the greatest possible commercial and manu- 
facturing activity. Rai’ road builders are not yet fully convine d as 
to the effects of the new railroad law upone rnngs. Taki-g it all 
in all. the business world feel: it to be the wiser po icy to m«ke pro 
gress more slowly during 1®8% On the whole, the action is wise 
Prices preserve s dowavard tendency iu nearly all branches of 
trade. There is ro symotom of over prod :ction, over tr dinz, or 
over creditiog. Demand and supply are kept prett; nearly at an 
equilibrium. The rate of interest on money is not burdensome, and 
the great bulk of investments made are in legitimate, rather than 
speculative, cbanne!’s. Naturally there is considerab'e anxiety te t 
as t» the influences upon trad+ and manufacturing in the event of 
a genera! reduction of tariff duties and increase of the free list. The 
oppo ition to this policy i+, as it is pot +ur ri ing to expect, made 
up more or less of apprehensions. The real ab li'y of the coun’ ry to 
erdure bealthfully a sharp tar ff reduction has never been tried 
Where one person, five or ten years ago, had confidence in the 
na‘ion’s abil ty to withstand burtfui influences from this canse, 
there are eight or ten now. Yet there are good reasons on both 
sides »ga‘nst and for the tris! of this projected economic policy. Jy 
there are slothfal or onenterprising men and methods supported by 
exi ting daties, they will be removed by the change. The stronge-t 
feature in our general markets is the extraordinary v lome of basi- 
ness helt back. The best manu/actw ing and commerci:! author- 
ities anticipate a sharp and general improvement, for all kinds of 
products, #s soon as the downward tendency has eshanu-ted itself 
It seems to be genreratly accepted that railroad building wi | not 
reach the extraordioa’y limi’s of last yea-, and there is a wide 
spread belief that the di tr bution of products geverally will be 
somewhat curta led. The iron and steel mills are not crowded, as 
they were last year. Thresor four rail millsere idle. Ruls have 
declined from $40 to $31. New toads a e projected in nearly every 
State in the Union, and rail makers sre wai ing impati-ntly for a 
return of the o'd demand, which kept mi ls sold from s x to nine 
months ahead. B idge bui'd-rs have hed very little leisure, and 
from advices recen: ly to hand, bridge m+king capacity will b+ kept 
busy througheut the season. Car builders have been overcrowded 
for months, and orders are still : rowding caraci:y. & olling sto: k is 
even now scarce on many roads and managers sre waiting the oxe 
cutien of orders on hand to place sdditions! ones. Locomotive 
works are making overtime at three or four points. 

The supply of white and yellow pine, hemlock, spruce, and the 
h+rdwoods 1s equsl to the present demand and prices are!ow The 
rapid incresss in saw and planirg mills, north and routh, and tre 
opening up of valuable timber lands, by new railroads, is helpiog to 
expand productive capacity and to accord:ngl) depress priie . The 
genera! depression in prices 1s controlled, in a measure, by the in_ 
crevee of trade and corporate organ zations, which seem to restri t 
competition and regulste supply and demand to the ext nt, at 
leart, of crowding prices down to cost of production. Our best rail- 
way authorities ass-rt that the trunk lines wi'l er joy as lirge a 
bus nees this year as last. Building authorities a e of the op nion 
that as much busine s< will be done this year as! st. Manufacturers 
of mach: nery, of engines. bo:lers. tool+, aod applianc #, and +hop 
meo, and found y men all tnink that the volume of business will 
not fall much bebind last year when the year's busin ss 1s tabu- 
Jated. So far this year re-ults de not justify sach hor eful vy ew-, bat 
our experi+nce in former yeas justifies us in believing a rapid 
expen: ion in trace during the latter half of the sear asal ogether 
porsible and probable. The fact that a na ional body of un e taia 
law-makers are tinkering with our vital business inte es s ro doubt 
accounts for som *. perhaps a great deal, of the hesitancy mani ‘ested 
by traders, manufsctorers, promotors, and projectors, and the 
wheel borses generally in trade, finance and manufacturing. 
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Coming Technical Meetings. 


American Society of Civil Engineers, New York.— 
Regular me tins, Apri 18 Secy , John Bogart, 127 E. 23d Sr. 


American Water-Works Association.—Avunual meeting 
at Vleveland,O., Avr 117, 18, 19. Secv., J. H. Decker, Hannibal, Mo. 


Boston Society of Civil Engineers, Boston, Mass. 
—-Regu ar meeting, Apr 18. “Methods: nd App*ratus Used in 
the Recent fest of Water Meters at Boston,”’ L. Frederick Rice 
Chairman of Meter Testing Commission. Secy., 8. E. Tinkham, 
Oiry Hall. 

Engineers’ Ciub of St. Louis, Mo.—Recular meering, 
April 18, ° Gis Producers," 0. M. Woodward; “A Well Ventilated 
Mine,” Lewis Stocket’. Secy., W. H. Bryan, 709 Market St. 


Engineers’ Club of Philadetphia, Pa.—Regular meet- 
iog, Avrl 2t. Seov., Howard Murphy 112% Girard St. 

Engineers’ Club of Kansas City, Mo.—Regular meet- 
ing. May7. Secy., Ken eth Allen, 19 Deard rff Bui'dirg. 


Civil Engineers’ Society of St- Paul, Minn.—Regu'ar 
meeiing, M y7. Secy , Geo. L. Wilson. City Ha'L 

American Society of Mechanical Engineers-—Next 
meeting at Sashviile, fenn., May 8to li. Secy., F. R. Hutton, 280 
Broadway, New ork City. 

Master Car Buliders’ Assoclation-—Next convention at 
Alexandria Bay, N. ¥; commencing June t2. Secy., M. N. Forney, 
45 Broadway, New York City. 


American Raliway Master Mechanics’ Association. 
—Next meeting at toe Thousand Islands, N. Y.; June 19. Secy., 
Angus Sinclair, Chicago. 


Roadmasters’ Association of America-—Next meeting 
at Wasuiagton, D.C., Sevt. LL. =Secy., H. W. Reed, Waycross, Ga, 


Twice within less than a year the office of 
this journal has been saved from destruction 
by being in a fire-proof building. In the first 
instance a fire in the building alongside 
cracked our windows and burnt out the office 
underneath us. In the second instance, a tew 
days since, there was a very serious fire in the 
top floor of the building, which would, in all 
probability, have destroyed the whole build- 
ing, had it not been of fire-proof construction, 
whereas in fact only one or two rooms were 
burned out. 


Such incidents well illustrate the economy 
as well as safety and security resulting from 
the fire-proof type of construction. We have 
had figures on hand for some time, waiting to 
be put into proper shape for publication, 
which show clearly that, what between fire 
premiums, fire losses, cost of fire department, 
and other such direct expenses, with the most 
moderate estimate of the uncompensated 
losses from interruption of business and loss 
of papers, and the most moderate valuation 
on loss of life and limb, it is actually a dead 
loss of many millions yearly to the American 
people to allow any other than fire-proof con- 
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struction in the heart of our great cities. The 
matter can be regulated as is the use of wood 
for building, by forbidding within certain dis- 
tricts which have reached a certain stage of 
development any other than fire-proof con- 
struction. Thusin a decade or two an entire 
change is gradually brought about, and the 
ever-present danger of sweeping conflagra- 
tions diminished from the first. The influence 
of all intelligent men should be thrown in 
favor of such action. 


At the regular monthly meeting of the 
Brooklyn Bridge Trustees on April 9 it was 
decided that a special meeting should be had 
on Tuesday, April17, to consider the report of 
the Board of Experts and also areport to be 
made by the Terminal Committee transmitting 
the Experts’ report, and also estimates of cost 
and other details and recommendations. It 
was expected that this business might come 
up at the regular meeting, and there was in 
consequence an unusually full attendance, but 
the papers and estimates were not ready for 
transmission, so that in the meantime there is 
still opportunity for ‘“‘the opposition” to the 
recommended plans—which so far as yet ap- 
pears is confined to Mr. Purirzer of the World 
—to continue to publish absurd exaggerations 
of probable cost, which the World has worked 
up to five, six or even ten millions, while $2,- 
900,000 is actually an outside sum. The French’s 
Hotel lot which the World must ‘lose, and 
which Mr. PuLitzer, has just bought for $630,- 
000 is certainly a most admirable one for a 
newspaper building, but the fear of its loss 
would hardly lead a journal of any character 
or responsibility to the extreme which the 
World adopted. Atter an unsuccessful ‘‘still 
hunt’? among various engineers for opinions 
in opposition, as we happened to learn, it 
manufactured out of the whole cloth a bogus 
interview with Mr. ALBert Fink, which Mr. 
Fink immediately declared by letter and in 
person to be absolutely without foundation, 
for two very good reasons (1) that he had not 
yet examined the plan at all, and (2) tbat so 
faras he had any impressions they were en- 
tirely favorable. 


Tuat a bridge of some kind over the Hudson 
river at New York is greatly needed is too 
clear for demonstration, but the bill lately 
introduced by Judge GREENE seems open in 
many ways to very serious objection. It 
leaves the location of the bridge entirely to 
the discretion of ‘*Commissioners’’, for the 
limitation between 10th and 181st Sts. amounts 
to that, and we all know how competent 
“Commissioners”? are apt to be for such 
work. It plainly contemplates the erection of 
a cantilever, and stipulates for the placing of 
one pier in the river channel, neither of which 
should be permitted unless found absolutely 
necessary, even if the cost be considerably in- 
creased. If there be one place in the world 
where a mere ‘‘ utility structure ”’ should not 
be permitted, but where dignity and beauty of 
form should be a controlling feature,it is over 
the North River at New York, and in that and 
other respects the suspension type seems to 
us to have great advantages for the location. 
The very able paper by Mr. Gustav LInpDEN- 
THAL embodying his design for such a struc- 
ture, which ran through several of our early 
numbers for this year, seems to us to embody 
a plan which is clearly practicable and which 
in its substance outlines the structure which 
should be built, although it may well be still 
susceptible of much improvement in detail. 
The main expense of any such structure must 
lie in the piers and approaches, and the sav- 
ing which might result from the use of a 
chearer style of superstructure—if there be, 


APRIL 14, 1888 


in fact, any cheaper for equal durability and 
strength—would be comparatively small and 
should not in our judgment outweigh the ad- 
vantages of beauty of form und absence of 
river piers. 


WE conclude this week Mr. GoopMan’s in- 
teresting and valuable paper on Friction, with 
a series of diagrams which are the most com- 
plete so far compiled,and enable one toseeat a 
glance the nature of several of the most im. 
portant ‘‘laws’’ of friction, if it can be said to 
have any laws. Weare compelled by lack of 
space to postpone the discussion of the 
jaws of lubricated friction which we had in. 
tended should accompany the paper, and wil! 
now only add this caution, that, while the 
diagrams are no doubt correct so far as they 
go, they should not be accepted at their face 
value as decisive as to the laws of friction, 
The one great law which seems to us better 
established than any other is that the charac- 
ter and abundance of lubrication is the one im- 
portant factor, and that in comparison with it 
the effect of the quality of oil, temperature, 
speed (after passing the very slow speeds), 
pressure, and all other conditions except de- 
cently good order of the bearings, sink into 
insignificance. We cannot but believe that as 
science and the mechanic arts advance, and as 
the pressure of competition becomes greater 
and greater, bath lubrication of bearings will 
become more and more general. For all sta- 
tionary machinery the problem of such lubri- 
eation is notinherently very difficult compared 
witk hosts of others which have been success- 
fully solved, and in all shops with many bear- 
ings to take care of it would undoubted]y effect 
a great economy of power and wear and tear. 
Even for railway service, although the 
problem is much more difficult, the practical 
elimination of appreciable axle friction which 
might be secured should encourage great 
efforts to secure it. 

THE death of Gen. Quincy A. GILLMoRE, 
which is announced in another column te- 
moves another ot the fast falling heroes of the 
war and an eminent and able engineer as well. 
As a military man Gen. GILMoRE’s popular 
fame rests chiefly on his successful planting 
and destructive use of the. famous “Swamp 
Angel”? battery at Charleston, as to which 
there is the mythical story that one of his of- 
ticers who was ordered to plant the gun and 
“make requisition for anything he wanted” 
made out a requisition for “50 men 100 ft. high 
to wade through a swamp 80 ft deep.’’ The 
difficulties overcome were very great, and 
Gen. GILLMorReE’s conspicuous success in com- 
bating them brought him at once into promi- 
nence so that he was enabled to render most 
important service later, up to the end of the 
war. His greatest service to engineering was 
perhaps his still standard treatise on ‘Limes, 
Cements and Mortars,’’ the result of exhaus- 
tive tests and investigations which the out- 
break of the war interrupted, but which were 
then, fortunately, practically complete. His 
practical engineering experience and services, 
however, were great and varied, as will appear 
more fully from the sketch of his life else- 
where. Personally be was a man beyond re- 
proach, an honor alike to his profession, bis 
corps and his country. 


As illustrating what derailed wheels can do 
sometimes in the way of adhering to the track 
a correspondent calls our attention to an in- 
cident which is perhaps without parallel, al- 
though it happened so long ago as 1872. In 
that year a derailed axle ran all the way from 
Bay St. Louis to New Qrleans, 69 miles, over 
the New Orleans & Mobile R. R. (now a part 
of the Louisville & Nashville system) leaving 
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its mark on the ties all the way, and passing 
over numerous trestles with no floor system to 
speak of, and aggregating over a mile in 
length. There were numerous curves in that 
distance also, but all of quite easy radius. If 
any one knows or has ever heard of a longer 
ruo of a derailed wheel than this we shall be 
glad to know of it, but it may safely be as- 
sumed that no much longer run than this ever 
occurred. But little damage was doae at any 
point. 

Such incidents, which are of almost daily 
occurance on a smaller scale, admirably illus- 
trate how wide a field of usefulness there is 
for the Latimer re-railing device. If one were 
put in at every mile or oftener, whether at a 
structure or not, a very large percentage of 
the smash-ups from derailments would be 
entirely averted, since it is rather the rule 
than the exception that the train runs a con- 
siderable distance before the final smash-up 
happens, and sometimes it does not happen at 
all. Nosuch device can be always effective, 
but in the extraordinary case that we mention 
there were probably a dozen or two points in 
sueceescion where re-railing guards should 
have existed, and would have put back the 
wheels had they been there. 








Stramrorp, Conn., had ratnera lively meeting 
of tax payers and voters on April 3, at which 
the sewerage system, designed by Col. Gero. E. 
Wanrine,Jr., and recently built, was freely dis- 
cussed. It seems that the opposition were in 
a mujority at the meeting of about 3tol. ‘The 
work was attacked as being inadequate, that 
the pipes were already stopped up and that 
the system was a gigantic failure. A defence 
was made by the chairman of the sewer com- 
mittee, yet a resolution was carried calling for 
a strict investigation beforethe final payments 
are made. Thetrouble seems to lie in the fact 
that the pipes are nearly all 6 ins. in diameter 
and that they have very soon become filled up, 
probably because but a small number cf 
houses, only ove in ten it is claimed, were eon- 
nected. furnishing but aslight flow of sewage 
and therefore aliowing deposits to form. An- 
other difficulty probably was that there were 
no manholes, from which the pipes could be 
properly cleaned, It should hardly need much 
more demonstration and costly experience to 
show that the absence of manholes is indefen- 
sible, and that 6 in. pipes for street sewers are 
too small to give satisfaction. The same ex- 
perience which Stamford is now passing 
through has been had in a number of other 
places. In Memphis, which was the champion 
city for6in. pipes and where at least 10 per 
cent. of the sewers have this size,the City 
Engineer has concluded to build no more of 
less than 8 ins. in diameter, and hereafter to 
put a manhole at every street intersection. 


Tue profession of architecture is far in ad- 
vance of that of engineering in having an es- 
tablished code of professional charges for 
specified work. On ordinary buildings it is 
5 per cent. for complete plans and supervision. 
The Texas State Association of Architects has 
recently ‘advanced on this, and fixed the 
charge of 7 per cent. for all buildings costing 
less than $5,000. The late H. H. Ricnarpson 
charged 10 per cent. for all his ordinary build- 
ings, including some very large ones, and had 
ho trouble in getting it. We hope to see the 
day when engineers of established reputation 
can obtain similar fees for their services; but 
there seems small immediate prospect of it. 





THE present Emperor of Germany barely es- 
caped from a terrible danger in June, 1874, near 
the Wildpark Station, in the outskirts of Pots- 
dam. He was driving across the rails, when 
suddenly the heavy gates, which are worked 


from a considerable distance, were let down 
ou the approach of an express train. His car- 
riage was thus caught between the two closed 
gates, and it was only by the most super- 
human efforts that he was able to raise one of 
them and to get the vehicle off the track 
before the train rushed by. Thus was illus- 
trated, in a most conspicuous way, one of the 
greatest dangers of automatic or any other 
kind of gates operated from a distance, that 
they will beshut regardless of people crossing, 
in a way to do harm to them. We trust the 
Emperor now has a firm conviction that over 
or under crossings are the best precaution, and 
may live until they are universal in Germany 
and all other thickly settled regions. 


The American Inventors of the Telegraph. 


The “bubble reputation ” is dear to every 
man, and for some reason which it would be 
hard to explain logically, but which is fortu- 
nate indeed for mankind, reputation after 
death is almost as dear and as much valued 
as that enjoyed during life. The same in- 
stinctive feelings which make us value our 
own good reputation during and after life, 
make it painful to all men of any generosity 
of feeling to unwittingly do injustice to 
either the living or the dead, by robbing them 
of just renown, even in what can really con- 
cerp them so little as posthumous renown. 

An article in the April Century under the 
well known name of Mr. Frank. L. Pope ap- 
pears to bring to light an important instance 
of such injustice on the part of nearly the 
whole world in regard to the respective ser- 
vices of Prof. Samuet F. B. Morse and Mr. 
ALFRED VAIL in the invention of the electric 
telegraph. It can matter nothing to either 
Morse or Vait in what regard they are now 
held. Both are long since dead. But it will 
be shocking to every just-minded man to 
feel that he has been doing such injus- 
tice to one that his name even is unfamiliar, 
to aggrandize the reputation of the other, 
when they are in fact entitled to almust equal 
honor. That this has been so must, we think, 
be the conviction of every one who reads the 
article referred to. 

The facts, briefly stated in chronological 
order, appear to be these: SturGE oN, an Eng- 
lishman, in 1825, discovered that a soft iron 
horse-shoe surrounded by a few helical coiis 
of wire became a magret when acurrent of 
electricity was passed through the wire. He 
did not discover that the intensity of the 
magnet increased with the number of coils, 
nor that the intensity of the current increased 
with the number of cells. Prof. Henry, in 
1832, discovered these facts and ‘‘actually 
constructed and operated ana electric-mag- 
netic signalling apparatus which was as 
truly an electric telegraph as that of to-day.” 
It operated by ringiog a bell through overa 
mile of wire, and had there been operators 
then able to “read by sound”’ and an exist- 
ing telegraphic alphabet, this apparatus as it 
stood could have been used for practical 
telegraphy, a use which Prof. Hswry then 
suggested. But even the possibility of ‘‘send- 
ing’’ without mechanical aid bad not then 
been conceived, still less an alphabet, and 
that men could learn to read by sound would 
have seemed a wild suggestion. 

Prof. Morsz, in January, 1837, independently 
reinvented the conception of electric tele- 
graphy, adding the vital conception of a re- 
cording apparatus, without which telegraphy 
could hardly have become general, although 
the recording feature has now almost passed 
out of use. He then built aad privately ex- 
hibited the first of all practical telegraph in- 
struments, a rough wooden frame, which still 


exists and is on public view in a glass case in 
the basement of the Western Union telegraph 
building in this city, where bv the way it 
should no longer be, but in the National Mu- 
seum. He used the old Sturgeon battery and 
henee could only send signals through a few 
feet of wire. He operated his ‘“‘*key’’ mechan- 
ically by leaden toothed types which are still 
shown in a box near the aforesaid wooden in- 
strument, and ‘‘received’’ by a continuous 
line on the familiar paper strip which was 
broken by V-shaped jogs when a tooth passed 
under the Key, thus: 


VVV VV Vv VV Vv 

This record would read 321, 21, and by refer- 
ring to a numbered dictionary, which Prof. 
Morse’ conipleted “with much labor’’, the 
record was interpreted. The miscalled ‘‘Morse 
alphabet’’ was not yet. 

This apparatus. in this state, was shown to 
Morse’s professional colleague, Prof. GaLe. 
He knew of Henry's prior results, which 
Morse did not, and suggested the addition of 
the multiple coils and multiple cells. These 
features were at once embodied, a much longer 
eireuit was successfully worked, and in Sep- 
tember, 1837, the apparatus was exhibited to a 
considerable party, among others to ALFRED 
VaIL, the son of a very prominent iron manu- 
facturer. VAIL was profoundly impressed, and 
“before leaving the room” undertook to se- 
cure Morse financial aid for an interest in the 
invention. He had had aliberal education and 
mechanical training in his father’s works, 
where had been forged the shaft of the first 
steamship (the Savannah) and the tires, axles 
and cranks of the first American locomotive 
(so it is said, although the name of the “‘first’’ 
engine is not mentioned). It was soon ar- 
ranged that Vain was to construct at his own 
expense and exhibit before Congress a tele- 
graph ‘‘of the plan and invention of Morse’”’ 
in consideration of a one-fourth interest, and 
well did he fulfillthat contract. 

Vari anda boy named Baxter, afterwards the 
inventor of the Baxter engine, were soon locked 
upin a room, which is still sacredly preserved 
intact, and through difficulties and discourage- 
ments manifold completed the instruments 
(Jan. 6. 1838) which after some years’ delay for 
lack of means wrote the histeric sentence 
at Baltimore as sent from Washington, **What 
hath God wrought?’ Morse was present 
only from Oct. 29 to Nov. 13, during which 
time a substantial duplicate of his first 
machine, in metal instead of wood, was con- 
structed. 

But the machine next constructed and used, 
which bythe testimony of Baxter was in its 
new features the sole invention of Varr,differed 
in the following vital respects: A vertical 
register making dots, dashes and spaces was 
substituted for the continuously marking, 
laterally moving pencil, which was almest im- 
possible to keep in working order. This then 
suggested to Vaiu’s alert mind the princiyle 
of the misnamed ‘Morse alphabet.” In the 
words of BAXTER: 

“He saw in these new characters the elements of an 
alphabetical code, and instantly set h.mself to work to 
construct such a code. His general plan wae to employ 
the simplest and shortest combiua ions to represent 
the most frequentiy recurring letters of the English 
alphabet, and the remainder for the more infrequent 
ones. For instance, he found that the letter e oceurs 
much more frequently than any other and accordingly 
he assigned it the shortest symbol. a single dot(-). On 
the other hand, Jj, which occurs infrequent'y, is express- 
ed by dash -dot-dash-dot (— - —-). After going through 
acomputation to ascertain the relative frequency of the 
recurrence of the different letters of the English alpha- 
bet, ALFRED was seized with a sudden inspiration, and 
visited the office of the Morristown local newepaper, 
where he found the whole problem worked out for him 
in the type cases of the compositors. 

“In this statement I have giventhe true origin of the 
misnamed ‘Morse’ alphabet,” the very foundations and 
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corner-stone of a new system, which has since become 
the universal telegraphic language of the world.” 

Custom has now made this telegraphic al- 
phabet a commonplace of science, but it had 
then been in no way foreshadowed, and it 
would be impossible to exaggerate its sur- 
passing merit and far-reaching importance. 
On it indeed the fame of Morse as the in- 
ventor of the telegraph par excellence largely 
rests, for WHEATSTONE and others were dab- 
bling more or less effectively in cumbrous 
forms of telegraphy at about the same time, 
and the English have ungenerously attempted 
to enthrone WHEATSTONE as its inventor in 
advance of Morse. It is not impossible, in 
fact it is probable, that Morsr had more or 
less to do in completing and perfecting the 
alphabet, but it is clear that Vai~ needed no 
assistance,and hence it seems painfully unjust 
that the alphabet should not be known by his 
name. 

But this was not the end of Vaiw’s services. 
He invented later the self-interrupting circuit 
breaker, now used for ringing bells, the axial- 
magnet, used in electric arc lighting, the am- 
pére-meter, the substitution of the earth fora 
metallic return-circuit, and the operation of 
two or more circuits from one battery. He 
also invented the embossing of the paper 
record by a sty!us in combination with a 
grooved roller,and the modern sending “‘ key ”’ 
as we know it,in substitution for Morsr’s cum- 
brous mechanical types. All these devices 
appeur to have been without suggestions from 
Morsg, (although he may well have had some 
sharein them indirectly) and as tothe emboss- 
ing, Vai left a written statement that ‘ Prof. 
Morse gave me no clue to it’, The first of 
all ‘‘ keys’’,as made by VaIL’s own hands, is 
still on exhibition in the case before referred 
to, and later, after operators persistently re- 
ceived by sound, Var invented the modern 
* sounder.” 

These facts, which we infer to be unques- 
tioned and unquestionable, fully justify Mr. 
Popr’s statemert that ‘‘the essential tele- 
graph of to-day comprises solely the work of 
JoserpH Henry and Atrrep VatiL. The ele- 
ments contributed by MorsgE have gradually 
fallen into desuetude.’? Morse’s part was 
still perhaps the most essential, and fully en- 
titles him to be mentioned first among the 
originators of the modern telegraph, as is 
cordially recognized in Mr. Popr’s article, but 
surely it is equally clear that “the distin- 
guished associate and friend of both, Hon. 
Amos KENDALL ”’ spoke well in saying : 

“ Tf justice be done, tne name of ALFRED VAIL will be 
forever associated with that of Samuet F. B. Morse in 
the history and introduction of the electro-magnetic 
telegraph.” 

And it gives one a painful shock tu see that 
Prof, Morse, in the zenith of his fame and 
ten years after VaiL'’s death, at a public 
dinner to do him honor, could find no more 
cordial words than these in which to speak of 
his great associate : 

“In 1835 (the telegraph] lisped its first accents a few 
blocks only from the spot from which I now address you. 
It was a feeble childindeed, * * * but it had then all 
the distinctwe features and characteristics of its present 
manhood. It founda friend, an efficient friend, in Mr. 
AtFrep VarL, of New Jersey, who with his father and 
brother furnished the means to give the child a decent dress 
preparatory to its visit to the seat of Government.” 

The first italicized statement is certainly not 
true. Ot the father and brother, the second 
was enough to say, and it alone was no small 
honor, but to ALFRED it was not enough, al- 
though true of him in even greater measure, 
and after reading it, one is prepared to believe 
what Mr. Pope says elsewhere with further 
evidences, that ‘“‘ from the time when the ap- 
paratus was first exhibited in New York to the 
last day of bis life, Morse appears to have 
evinced a certain disinclination to acknowl- 


edge the full proportion of credit to which, as 
time has shown, his associate was entitled,” 
and we are better prepared to appreciate at its 
full worth that nobility of spirit and seli- 
sacrificing humility which led Vari during his 
life-time to fail to make public claims for his 
inventions,in part from underrating their im- 
portance, in part from indisposition to throw 
any cloud of dispute upon the feeble child- 
hood o the invention, and in part from a mis- 
taken ettef that his contract and partnership 
with M se forbade him to take out patents,of 
his OW), 

It is possible that there may be other facts 
still to e presented which will diminish the 
painfu’) mpression of those here narrated. 
At the most they should not lead to too harsh 
judgment of Morsr. It is natural to all men 
to honestly overrate the importance of their 
own thoughts and deeds in comparison with 
thuse of others, and even todo a shade less 
justice to others than we are inwardly con- 
scious they deserve. However much we may 
admire those who rise above such pettiness, 
we should not do the less justice to the many 
benefactors of mankind who have not quite 
been able todo so. The relations of BouLton 
and Watt were in much less degree of some- 
thing the same nature. Bovutron is not re- 
membered as he should be. But it is sad to 
think of such services as VAaIL’s being so 
nearly forgotten, and with no disposition to 
rob Morse of his just fame we have felt bound 
to do what we could to end such injustice. 

SNe 


Natural Gas and Oil. 





The last annual report of the Philadelphia 
Company gives one a vivid idea of the great 
value of the natural gas supply, and at the 
same time of its probable instability. The 
company gives a list of 67 active wells owned 
April 1, 1887. Of these there were: 
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The great Westinghouse well, which led to the 
formation of the company, struck gas on 
May 30, 1884. 

This continued drilling is in part due to the 
constantly enlarging consumption, and in part 
to the mere desire to develop the territory. 
Nevertheless, it clearly indicates that there is 
nothing very stable about the supply. The 
income last year was $1,500,161, and the ex- 
penses 65.65 per cent., or excluding rents 55.77 
per cent. This was reduced in the first three 
months of last year to 44.90 per cent., 
but even that figure indicates that even when 
gas is obtained for nothing from a hole in the 
ground, there is a good deal of expense attend- 
ing the mere handling of it, since this includes 
no charges for drilling new wells, but merely 
the ordinary maintenance aud office expenses 
for looking after 412 miles of pipe, 56,278 acres 
of controlled territory, 854 miles of telephone 
line, and an unspecified number of individual 
consumers. Again, out of the total capitaliza- 
tion (unavailable assets) of $8,245,966 the gas 
wells proper stand charged with only $496,115, 
and including the gas rights and leases there 
is only some $2,000,003, while the pipe lines 
alone have cost nearly $5,000,000. 

In view of the universal judgment of yeolo- 
gists that the natural gas supply is a strictly 
limited quantity, which once exhausted will 
not be renewed, these figures are rather en- 
couraging. It is not probable that when the 
evil day comes when the supply gives out 
any one but the owners of the wells will have 
much occasion to grieve, and perhaps not 


they. There is a great deal of expense at. 
tending even the getting, handling and deliy. 
ery of natural gas. It is all but certain that, 
the demand for vast quantities of gas once 
created, it can be filled by artificially made 
gas very cheaply, and perhaps at no very 
enormous increase over the total cost of the 
natural gas supply. Already the cost of 
artificial gas to consumers bears no rati nal 
or just proportion to the cost of manufacture 
in large quantities, and with the stimulus 
to invention which will result from a do. 
mand vastly greater than has heretofore beey 
dreamed of, it is more than probable that it 
will be made proportionately cheap, and that 
the indirect benefit of the natural supply, in 
causing a change in manufacturing processes 
which would otherwise have been very slow 
to come about, will prove even greater than 
its direct value. Already it has had this in. 
direct effect in not a few instances. A num- 
ber of works in various parts of the country, 
among which the Dominion Bridge Co., of 
Montreal, is a prominent example, are using 
gas exclusively which is made from coal car. 
ried a long distance. 

It is at least a possibility that the exhaustion 
of the petroleum supply, which seems to be 
slowly approaching, will prove no evil, and be 
perhaps a “blessing in disguise’, The marvel. 
lous progress in electric lighting, and es- 
pecially in storage batteries (although this 
last is not as rapid as it might be) holds out 
every promise ot more than supplying its 
place, so that the demand may even fall off 
enough to indefinitely prolong tke supply. 
The universal opinion seems to be that the 
supply is in no sense renewable, and there is 
certainly a distinct falling off in Pennsylvania 
production, although not so great a one as to 
be immediately alarming, even without re- 
membering that the enormous Obio supply 
has led to its artificial curtailment. The Ohio 
oil, however, ig not the equal in quality of the 
Pennsylvania oil, nor is there any reason to 
suppose that the supply is anything like as 
great. The total amount of oil which has so 
far been produced in marketable form is now 
a little more than 330,000,000 barrels. When 
less than half this quantity had been produced 
in 1882, it was predicted that the utmost re- 
maining supply was under 100,000,090 barrels. 
This prediction has been distinctly falsified, 
and no one now ventures to set definite figures 
for the quantity which remains, especially a- 
there are known supplies of unknown magni- 
tude in various parts of the world. Neverthe- 
less it would seem that the days of chea) 
petroleum must be numbered, as were the days 
of cheap whaie oil a generation or so ago. The 
lack of a decent illuminant, in fact, was a very 
serious matter when kerosene first began to be 
manufactured from coal. Whales had been 
almost exterminated; ‘burning fluid’’, made 
up of alcohol and turpentine, was a poor and 
dangerous substitute, lard oil was an objection- 
able and dear substitute, and the world beyond 
the reach of gas had a good prospect of sitting 
in darkness. But petroleum suddenly solved 
the problem. The huntingof whales fell off 
at once and they have since multiplied 
greatly, and all the artificial products are for- 
gotten as if they never were. It would then, 
or even five years ago. have been exceedingly 
difficult to imagine any practicable substitute 
for petroleum for general use, and yeta sudden 
decrease of supply may yet do no more harm 
than to hasten the general use of a better 
and perhaps even a cheaper light. 

To look for a cheaper light seems almost 
chimerical, yet it must be remembered that 
the bare cost of oil is, only a part of the ex- 
pense. The expense and annoyance from car- 
ing for and maintaining the lamps is also to be 
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allowed for. Inthe meantime, without speci- 
tying particular devices, the manufacture of 
incandescent lamps and of storage batteries is 
advancing with very great rapidity. Available 
power which now goes to waste exists every- 
where in the wind, and almost everywhere, 
outside of cities, in the currents of rivers and 
in the tides. When it has once become possi- 
ble to cheaply store this power away in stor- 
age batteries in the form of electricity, the 
light problem for most localities will not be 
far from solution, regardless of petroleum. 
Again, some progress has already been made 
toward solving the great problem of obtaining 
electricity directly from heat. It is not yet 
possible to do so with any approach to rea- 
sonable economy, nor has science as yet ind:- 
eated any hopeful direction for seeking such 
‘a result, but it is already possible to obtain 
very considerable amounts of electricity irom 
heat otherwise wasted, and there seems rea- 
sonable ground for believing that this will be 
done in a practical way ere long in connection 
with storage batteries. Thus the means exist 
in abundance for the cheap generation of 
electricity for light. All that is needed is still 
better processes for storing and usingit. Such 
great progress has been made in this direction 
during the past year or two that there is but 
little more to accomplish before petroleum 
will cease to be indispensable for lighting 
isolated houses. It may be that this little 
will not be accomplished until petroleum be- 
comes much dearer, but that it will not be 
accomplished then is hardly supposable from 
the present state of science. 

For these reasons we may look with some 
approach to equanimity on the possibility of 
the disappearance of both our natural oil and 
natural gas supply: Their death may even 


prove as useful as their life. 
rr 


PERSONAL. 


R. C. WirtiaMs, C. E., engaged on the Ten- 
nessee Midland Ry., was struck by lightning and 
killed at Linden, Tenn., April 2. 

Rosert B. Stanton and H. F,. MerRiIweaTHER 
have entered into a partnership for general engineer- 
ing work with offices in Barclay Block, Denver, Col. 

T. S. Carxins, M. Am. Soe. C. E., has recently 
completed plans for a system of sewers for the village 
of New Roctelle, N. Y. 

Gen. Quincy A. GitLMorE, U.S. A., died in 
Brooklyn, N. Y.. at the age of 63. He graduated at West 
Point in 1849 and was assig: ed to the Engineer Corp:. 
He served as assistant engineer io the construction of 
Forts Monroe and Calhoun, at Hampton Roads, Va., 
and from 1857 to 1859 was.in charge of the fortifications 
of New York harbor. He saw considerable service dur- 
ing the war, aud was commander of the Federal troops 
and chief engineer of the siege at Fort Pulaski, Ga., the 
reduction of which was one of his greatest works. For 
this he was appointed brevet Lieutenant Colonel. In 
1864 he conducted the operations against Charleston, 8 
C. In February, 1865, he w«s given command of the De- 
partment of the South with the brevet title of Brigadier 
General and subsequently Major General, which com- 
mission he resigned December 5, 1865. For the succeed- 
ing ten years he was assigned to many very important 
engineering commissions, such as testing the use of 
iron in fertifications and the availability of Gatling 
guns, and reporiing on the feasibility of a ship canal to 
connect the Mississippi river with the Gulf of Mexico. 
By executive appointment he was president of the 
Mississippi River Commission. At the time of his death 
he was in charge of Government work on the Atlantic 
eoast between New York and Florida. 

He was the author of “The Siege and Reduction of 
Fort Pulaski,” “The Engineer and Artillery Operations 
against the Defences of Charleston,” “Treatise on 
Limes, Hydraulic Cements and Mortars,” “Treatise on 
the Construction of Roads, Streets and Pavemeuts,” 


and “Reporton the Strength of Building Stones in the 
United States.” 
or 


Reports of State Railway Commissions. 


KANSAS. 

The fifth annual report of the Kansas Board of 
Railroad Commissioners for the year ending June 
30, 1887, just received, is a well printed volume of 
448 pages. We conclude that the report is really in- 
tended to be for the fiscal year above given, as it is 





so stated in the body of the report, but the title 
page of the book states that the report is for the 
year ending Dec. 1, 1887, and parts of the report 
seem to be compiled under this supposition. The 
very commendable suggestion is made by the Com 

mission that the fiscal year be made to conform to 
that established by State and United States Stat- 
utes. The railway companies, however, can hardly 
be expected to make any attempt in this direction 
until some uniformity is brought about in the fiscal 
years of the States and the Federal Government. 
A railway company doing business in half a dozen 
different States may be asked to make statements 
of the results of its operations in each State for as 
many different fiscal years, and an additional one 
to the Inter-State Commerce Commission. This 
would necessitate much needless labor. Under the 
present state of affairs it is almost impossible to 
collect very accurate statistics of railway operations 
over areas including several States. What particu- 
lar date should be chosen as the beginning and end 
of the fiscal year is a less important matter, but it 
certainly seems that the practice of making the 
fiscal year coincide with the calendar year is grow- 
ing more prevalent. A change from a fiscal year 
already established might cause some embarrass- 
ment; but once fixed, there could hardly be a better 
date for summarizing the results of operations than 
January 1. Construction of all sorts is generally 
ata stand still, traffic is not especially active, and 
the extra work which may be required from clerks 
and bookkeepers is much less wearying than in the 
extremely hot weather of early summer. 

The Report contains extended comments on the 
enormous amount of railway construction which 
has gone on in Kansas during the past two years. 
The records of the total total mileage of the State 
at the end of the various fiscal years are as follows : 


Year ending June 30. Miles. 
ctadiaedua satdacsdeddas beoinwas nkax 4,350.39 
SOR teat ante pwdndehaxunesiteddeel shiuadake 4574.76 
WE os ctdcd iwadicixdepeadcdnwadaddad aises 4,750.71 
i insas? edit. én tenteaneliamaaaidiad 5.357 TE 
inks <eatiadigetesatesmeds Ceouadaanahad 7,348.36 


**Most of the new roads built in the State the 
past two years have been built in a very substantial 
manner, and with a view to their future economical 
operation.”’ 

The Commission condense their report regarding 
the safe condition of the various old roads in the 
State within the limits of a page. Evidently the 
inspection which they state has been made “ from 
time to time as opportunity has afforded”’ has not 
been regarded as an especially important branch of 
their work, 

The condensed statement of the results of opera- 
tions is as follows: 
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2.47 per vent, 
a 

Nearly a third of the report is taken up by a 
record of the complaints made to the Commission 
with the respondents’ answer and the final deci- 
sions. Many of the complaints are laughable from 
their trivial importance, and it may certainly be 
questioned whether the time of a State Railway 
Commission and of Railway Managers should be 
taken up by long disputes over a ten cent over- 
charge on a lot of old trunks (as happened in one 
case), at the will of any malicious or ignoraut indi- 
vidual. It is notic:able that many of the com- 
plaints were made to the Commission before any 
notice of grievance was given to the railroad com- 
pany. It is also notable that there are very few, if 
any instances in which the railroad company seems 
to have been actually guilty of discrimination or 
extortion. The last half of the report gives the re- 
ports from the various companies, and while some 
space is devoted to tabulated comparisons of these 
figures, much more could be given with profit. 

In their work the Commissioners have generally 


shown a just appreciation of their position as judges 
in equity and of the true principles of State railway 








control. In this respect they are in advance of a 
popular sentiment in the State which would force 
railway construction by permitting heavy bonding 
by towns and cities,and demands “‘ competing lines” 
for the purpose of fostering a feverish activity in 
real estate. The Commissioners most truthfully 
say: “It is not wise, neither is it conducive to any 
permanent or substantial interest either of the pub 
lie or of the railroads, to construct two or more lines 
parallel and so near each other as to divide a local 
business insufficient for one. The people who from 
such a conjunction of affairs expect competition are 
deluded, and the men who venture their money in 
such an enterprise are equally ‘left.’ Wisdom is 
supposed to come from experience, but it takes an 
awful amount of the latter from which to derive 
even a modicum of the former.” 
- rr - 

THE Birmingham Ship Canal proj-ct seems in a 
fair way of going ahead, and some curious state 
ments of the high freight rates in England on 
coarse freight have been brought out in consequence 
It is estimated that on the average English iron and 
steelmasters pay 114 per cent. more for the carriage 
of iron and steel than do those of France, and 112 
per cent. more than Germany. Again: heavy ma 
chinery is charged 20s. per ton from Birmingham to 
London ; but it is shipped to Australia, a distance of 
11,000 miles, at 7s. 6d. per ton. Some Birmingham 
merchants, who last year exported undamageable 
iron rails and other manufactures to Melbourne, 
paid carriage to London at the rate of 12s. or 12s. 6d 
per ton, whereas the cost of conveyance from 
London to Melbourne was considerably less than 
58. perton. The iron of South Staffordshire pays a 
freight of 15s. to London, or 10s. to Liverpool. 

- a 


CORRESPONDENCE. 
County Maps, 


ASHEVILLE, N. C., April 11, 1888 
EDITOR ENGINEERING NEWS: 

I want two or three county maps. Where can 
get them? My object in wanting these maps is to 
get a sample to accompany a proposition submitted 
for the making of a map of this county. 

J. G. ASTON, City Engineer. 


Effect of Sea Water on Iron Piles. 


NEWPORT, R. I., March 20, 1888. 
EpIToR ENGINEERING NEws: 

In connection with the effect of sea-water on iron 
piles, some reference to a paper which I read before 
the Engineers’ Club of Philadelphia has been made. 

In relation to the rates of corrosion above and 
below the surface of the water and betwien high 
and low water, my examination of the iron indicated 
that the action causing the deteriorations under 
water was entirely different from that in the air, for 
the reason that the product was different. In the 
case of the wrought-iron the coating of rust (*) found 
under water had the appearance of a soft black de 
posit, easily removed, leaving a bright metallic sur 
face to the iron, with sharp edges between the lines 
of greatest corrosion. This black deposit on expo- 
sure to the air was converted into a brownish mass 
similar in appearance to the rust usually seen on 
iron corroded under atmospheric influence alone. 
The appearance of the rods above the surface of the 
water, after the removal of a thick coating of rust, 
showed a tendency to reduce the origina] circular 
section to that of an irregular polygon with rounded 
corners and an entire absence of the longitudinal 
seaming, so prominent a feature of the corrosion 
under water. 

This deterioration in longitudinal lines took place 
most rapidly on the two opposite sides of a bar,while 
at the extremities of a diameter at right angles to 
the one joining the lines of greatest destruction the 
surface of the bar was comparatively smooth. From 
this, and the occurrence of deep holes at isolated 
spots, I offered as a possible explanation that the 
seaming might occur along the lines which would 
represent the edges of the plates forming the pile 
from which the bar was rolled. The bar thus being 
composed of layers varying somewhat in chemical 
characteristics, and possibly in galvanic properties, 
was in a condition to deteriorate most rapidly along 
those lines, while at the extremity of the other di- 
ameter the surface exposed would be that of a single 
plate of the original pile. And wherever the deep 
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holes occurred it merely represented a greater con- 
centration of the necessary elements of destruction. 
If there isan entire difference between the two ac- 
tions above and below the surface of the water, which 
it seems to me is beyond doubt, that portion of the 
iron exposed between high and low water must be 
subject to the alternate action of the two and the 
destruction may in the aggregate be greater than 
either of them, but it takes place with a certain 
degree of uniformity over the entire surface; and if, 
as Mr. A. S. COOPER states in yourissue of March 17, 
he finds that a coating of shells, etc., sometimes pro- 
tects the, pile between high and low water it would 
indicate that the atmospheric action was prevented 
thereby and the subaqueous action occurred only at 
intervals. But below the surface the action would 
be in constant progress in one line or around one 
spot, and in time would materially reduce the cross 
section. As the strength of the pile is limited by its 
least section it would seem that below the surface 
would be the place to expect the greatest danger. 
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Regarding the Hondo creek accident on the Sout h- 
ern Pacific railroad on March 1, the facts are these : 
A stick of bridge timber 12 ins. square by 16 ft. 
long fell from a passing train and struck the bridge 
knocking one of the end posts out of place but not 
causing the truss to fallat once. Soon afterward 
another train ran on the bridge when it gave way 
and dropped the train into the creek, killing two 
trainmen and injuring two more. The bridge had 
Phcenix column posts and was built by Clarke, 
Reeves & Co. Yours truly, 

CHAS. F. STOWELL. 


What is “Topography? e 








WASHINGTON, D. C., March 28, 1888. 
EDITOR ENGINEERING NEWS: 
Permit me to correct a misapprehension of which 
I have been made the victim in recent issues of your 
journal. 
On March 3, you saw fit to publish a fragment 





Effect of Collision on a Riveted Bridge. 


The Brandywine light-house was the first iron 
screw pile structure built in the United States, and 
affords an excellent opportunity for a study of the 
effect of sea water on iron, but unfortunately in 
the prosecution of every day work there seems to be 
but little time to devote to the careful study of such 
matters. 

The examination of the light house which re- 
sulted in the paper referred to was not made with a 
view to determining the effect of sea water on iron, 
but the observations recorded in the paper were 
merely incidental to the other work, and were con- 
tributed as a slight addition to the very scanty in- 
formation I was able to find on the subject. 

Very respectfully, 
EDWARD PARRISH. 


A Riveted Bridge in a Collision. 


ALBANY, N. Y., March, 31, 1888. 
EDITOR ENGINEERING NEWS: 


I am glad to see from recent issues that ENGI- 
NEERING NEWs is getting around to my way of 
thinking concerning riveted bridges, and by way of 
further evidence I beg to submit the enclosed 
view showing how such a bridge acts under diffl- 
culties as compared with pin-connected trusses of 
which I have occasionally given you examples. 

The vhotograph is not a recent one. It represents 
the result of an accident which happened on Aug. 
24, 1878, to the bridge over the Seneca river on the 
Auburn branch of the New York Central & Hudson 
River R. R. The bridge was struck by a derailed 
freight train which damaged one truss very badly 
and the other to some extent. Unfortunately the 
view was not taken until the bridge had been partly 
shored up by false-work, so that the full effect is 
net gained. You will note that the end post is 
broken entirely in two and several web members so 
badly bent as to be worthless, still the bridge did 
not godown. I think you will agree with me that 
no pin connected bridge ever built could possibly 
stand this racket, 


‘from a letter of mine in reply to your recent call for 


corrections to WELLINGTON’s ‘Economic Theo.y of 
Railway Location,” and in doing so put me on record 
as stating, in effect, that under average conditions 
a topograher can map from 8 to 10 miles of topo- 
graphy per day, as opposed to a statement iu the 
work in question (p. 884) placing the limit at from 
1 to 2 miles per day. [This statement is inaccurate. 
It is stated on p. 884 merely that after being once 
‘properly instructed it is not at all difficult to take 
a mile or two of topography a day in ordinary 
country.’’—ED.] 

In thus isolating a statement from a letter not in- 
tended for publication, there was rendered obscure 
what I had in mind to bring out, that Mr. WELLING- 
TON’S estimate was to be regarded rather as lying 
near the minimum, to which mine was the maxi- 
mum, corresponding to the range of conditions with 
which the topographer may have to deal. 


In your issue of March 24, Mr. LUTZ, laboring 
under this misapprehension, ironically accuses me 
of supernatural ability. 

It is to be hoped that Mr. LUTz’s topography will 
stand criticism better than his dogmatic assertions: 
and it might be further suggested that the great ex- 
tent of the western United States, over which rail- 
roads have been so recently extended, offers in its 
topographic diversity (ranging from the almost 
Alpine type of the Sierras on the one hand, to the 
flat type of the Plains and the Great Basin deserts 
on the other), a diversity of conditions hardly to be 
duplicated about Annapolis, a diversity which 
necessarily places the estimate of what a topographer 
can doin a day between such wide limits as from 
one to ten Miles. 

Furthermore, it might be urged that the quantity 
of topography that may be “taken” per day will 
depend somewhat: upon what is comprehended 
under the term “ topography.” 

There is clearly observable of late a nearly univer- 
sal tendency to restrict the application of the term 
entirely to surface form—to the relief. Many, how- 
ever, still include other natural features such as 
drainage and timber outlines. A still more limited 


class go so far as to include also the artificial or ey) 
tural features. 

For example, in ‘‘The New South”, by M. p 
HILLARD, 1887, p. 96,in an article on the ‘Topography 
of West Virginia,” Prof. WM. FONTAINE, Uniy, \ 
Va., says: 

“ In order to understand the topography of the coun 
try we must know its geology, forthe rucks whj-y 
underlie tne soil form the muterials out of whi-\: the 
surface features have been varved, and their varying 
hardness and proneness to disintegrate will detern) 
the changes finally assumed.” 

In the standard treatise on roads by Gen. (ii); 
MORE of the U. S. Eng. Corps, this occurs: 


“In laying out important roads, and especially jp 
locating streets, in thickly settled districts, it is we!) t, 
place contour curves upon the map. These curves in- 
dicate at once, to the pra-tised eye, the topograpty of 
the country they embrace.” 


Maj. D. P. Heap, U. S. Engrs., answers certaip 
questions put to him, as follows: 


ue 


Q.—" What is that quality in a topographic map which 
distinguishes it from other maps ?” 

A.— “The priocipal quality is that of depicting 
graphically the relief: a secondary quality is the show- 
ing by conventional si zns, of the natural features of the 
surface whether land or water, wooded, cultiva ed, 
marshy, ete. This would omit roads, railways, housés 
ete.” 

Q.—" What is topography?” 

A.—" Tue science of exuct delineation as deserihed 
above.” 


Yours truly, EUGENE RICKSECKE! 


[Any communications to the editors com- 
menting in a general way on technical ques- 
tions, especially when discussing or question- 
ing past statements of the editors, is supposed 
to be for publication if there is nothing to 
indicate or imply tbe contrary. Our corre- 
spondent’s letter was given in full, excluding 
only ove or two typographical corrections, 
having no relation to the rest of it, and we 
certainly supposed from its form that it was 
intended for publication. 

As to what ‘topography ”’ is, the word has 
a natural and unavoidable double meaning 
according to the connection, like most otier 
words in the English language, and we know 
of no better definition than that on page 573 to 
which our correspondent originally took ex- 
ception, viz: 

“Topography, in the limited technical sense o the 
word which is gi,en to it in raiiway lovation, is tue 
representation upon a map by ‘contour lines’ of the 
comparative or absolute elevations on the area cover-d 
by the map. In a broader and mure literally correct 
sense, it includes the representation of all the details 
of the surface by any method whatever, including i 
form, character, and artificial structures.” 

Both of these uses of the word are needed 
and neither can well be dispensed with, or met 
by coining a new word unnecessarily.--Ep. 
Enea. News. ] 


PUBLICATIONS RECEIVED. 


Recet Improvements in the Art of Signalling.for Mili- 
tary and Commercial Purposes. The Finley Helio-Tele- 
graph and its Modifications, etc. Published by the Amer- 
ican Helio-Telegraph and Sign] Light Company. Se-- 
ond Edition, Washington, D. C., 1888, Paper covers. 
432 X 74 ins, 27 pp. 17 cents, A farther notice of this 
book will appear later in these columns. 


The Fifth Annual Report of the Board of Railroad 
Commissioners, State of Kansas. For the year ending 
Dee. 1, 1887, 634 X 9 in., 448 pp. cloth bound. Published 
by the State. We give a review of this volume under 
the usual head of State Railway Commission reports. 


Geological Survey of New Jersey. Being the Annual! 
Report of the State Geologist for the year 1857. The 
Jobn L. Murphy Publishing Co., Printers, Trenton, \. 
J., 1887. This pampblet of 45 pp, is accompanied with 
fine large map of the state of N. J. from original sur- 
veys based on the triangulation of the U. 8. Coast and 
Geodetic Survey. Further notice will be fouud else- 
where in this issue. 


The Lakes and Gulf Yerway. A brief, with illustra- 
tions and notes, pub ished by the Ci‘izens Association 
of Chicago, and prepared under the direction of the 
Committee on Drainage. By L. E. Coorey,C. E. Chi- 
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eazo, 1883. This pamphlet of 4 X 6 ins, contains 83 pp., 
including appendices and cuts. A full review will be 
found elsewhere in this iseue. 


Report of the State Board of Health of Massachusetts 
on Water Supply and Sewerage. Buston, Mass. Janu- 
ary, 1888. 

The above isa valuable and interesting report, pub- 
lished in the form uf a 95 page pamphlet. The work of 
the Board may be divided into three departments: 
1, advising cities, corporations, ete., in recard to water 
supply and sewage disposal ; 2, obtaining information 
in regard to existing sources of domestic water supply 
and subjecting samp es to analysis: 3, collecting infor- 
mation in regard to experiments made upon tbe puri- 
fileation of sewage by applying it to land, and conduct- 
ing additional experiments In the first department 
there have been 25 applications; 11 on water supply, 11 
on sewerage, 2 on pollutions of streams and 1 on dis- 
posal of manufacturing refuse. The report contains 
pariiculars of all the above cases. In the second de- 
partment much information has been gathered and 
tabulated relating to the Tannton, Charles, Black- 
stone and Merrimac rivers, and their tributaries. In 
the 30 pages devoted to the land disposal of sewage 
there is much useful information. Appended to the 
report of the Board are the reports of F. P. STEARNs, 
Chief Engineer, and G. H. Parker, Biologist. 


South Pittsburg on the Tennessee Rwer, Marion County, 
Jennessee. A Brief Sketch of its Location, History, ete. 
South Pittsburg, Tenn., 1887. 

This pamphlet of 32 pages, contains 13 cuts illustra- 
tive of the city, and is intended to show the natural 
and acquired advantages of South Pittsburg, with a 
view to attract capitalists. The places owes its early 
growth and prosperity largely to the Tennessee Coal, 
Iron & Raiiroid Company, while since 1886 the South 
Pittsburg City Compiny has done much for the place. 
South Pittsburg is the manufacturing center of the 
rich Sequachee Valiey, notice of which is given below. 
An ample supply of good water has been provided dur- 
ng the past year, Railroad connections are provided 
by the Nashville, Chattanooga & St. Louis, the Mem- 
phis & Charleston, and the East Tennessee, Virginia 
& Georgia Railways. 


Hand Book to the Sequachee Valley, Tennessee. By WM. 
M. Bowron, Mem. Am. Asso. of M. E., ete. Price 10 
cents. Nashville, Tenn., Foster & Webb, Printers, 1883. 

This pamphlet of 26 pages has a diagram sho ving the 
geographi ‘al formation of the Cumberland Mountains 
at this point, and is supplemented by asmall map of 
the Sequachee Valley. It describes the natural re- 
sources of the valley, and tells howthese have been and 
may be developed. Among these natural resources 
we may mention here: a large variety of timber, sand 
for glass-making, clay for terra-cotta pipe and fire 
brick. iron, coal, and limestone. As stated above, 
South Pittsburg is the manufacturing center of the 


valley. 
aE 


SOCIETY PROCEEDINGS. 


Engineers’ Club of Philadelphia. — Meeting of 
March 17. Mr. A. MABICHAL read a paper upon the 
“Testing of Cements,” calling tie attention of the Clab 
tothe waste of money resulting from the incomplete 
knowledge of the properties of cements, “Some engi- 
neere spend many hundred dollars totesttheir cement; 
yet the mortar used in their works is not worth a 
penny.” 

The author noted the following points: 

1, If masunry work is made under contract, the 
specifications +huuld state the required properties of 
the mortar and not of the cement. A cement may give 
splendid results when tested neat, and yet the mortar 
may be of the poorest kind. Tests of pure cement alone 
are entirely useless, 

2. When the object is to determine the relative value 
of different brands of cement, tests should be made 
with diff+rent proportions of sand in order to asvertain 
which is the most economical cement. 

3. These tests should be made under similar con- 
ditions: the temperature,the manipulation, the quality 
of and the speed of uniformity in applying the load, 
ete., are all important factors. They should be constant; 
otherwise the rasults will not be reliable. 

4. The compressive strength is of the greatest im- 
portance in ordinary contruction; unfortcnately it 
cannot be ascertained with any degree of accuracy. 
The cement is injured before it is crushed. 

5. It was observed that an expansion of 4 per cent. 
was taking place in a cement pavement: it was due to 
the hydration of magnesia contained in excess in the 
cement. Some mor ar should be placed in a glass tube 
and some water poured en top: if the glass breaks, the 
cement is unfit for work erposed to dampness, andi should 
be analyzed. 

“IT bave summarized the properties of cement whi h, 
I thought, were of practical use to engineers in charge 
of masonry work, with a view of avoiding any waste of 
money in so-called tests of no value whatever, Every 


year appropriations are made for public works all over 
the country; the percentage used for cement represents 
an immense capital, and should be spent in the most 
beneficial manner. Good cement should be bought, 
good mortar should be made with it.” 

Mr. MARICHAL asked for the appointment of a commit- 
tee of tive who would recommend a practical me‘hod of 
testing cements and present it to the club for its approval, 
which, on motion, was ordered. 

Mr. FREDERICK H.RoBINSON presented a complete de- 
scription of the Manutacture of Gunpowder. 

Mr. L. F. RonDINELLA presented a paper upon Inean- 
descent Electric Lighting, giviog tables, formula and 
calculations, for the determination of the relative 
commercial values of Jamps of higher efficiency and 
shorter lite, with those of lower efficiency and longer 
life. 


Engineers’ Club of 8t. Louis.—The club met at 
Wasbiugton University at 8:15 P.M. April 4. President 
HoLMAN in the chair, twenty-four members and four 
visitors present. Russe_t PaRKER was elected to mem- 
bership. 

The special committee on resolutions appropriate 
to the death of FREDER: CK SHICKLE reported as follows: 

Resolved, That, by the death of FrRepERICK SHICKLE, 
the Engineers’ Club of St. Louis has Jost a most val- 
uable member, one who has been with us from the be- 
ginning as acharter member, and whose zeal and life 
have beeu devoted to engineering pursuits—a man en- 
deared to his fellow men by his kiod and genial bearing 
and his ever courteous and upright conduct. 

Resolved, That we extend to his bereaved family our 
profound sympathy, and 

Resolved, Thatacopy of these resolutions be suita- 
bly prepared and presented to the family of our la- 
mented associate. 

T. A. MEYSENBURG, 
Wm. Wisr, 
Committee, 

On motion the report of the committee was adopted. 
The president presented a communieation from L. E. 
CooLeEy, president of the Council of Engineering Soci- 
eties on National Public Works on the subject of the 
Reorganization of National Public Works. On motion 
it was made the special order for the next meeting, 
April 18th. 

The s~cretary then read a paper on “Railroad Loca- 
tion; Field Practice in the West,” by WrLLARD BEeaHaNn,. 
The author explained the difficulties to be overcome, 
and the most commun methods employed. He also 
gave his own method, which he had used largely. with 
very satisfactory results. The paper was discussed by 
Prof. JoHNSON and Messrs. WHEELER, SEDDON, Moore, 
Bouton aud CLARK. There was considerable diversity 
of opinion as to the best method to follow, whieh in 
every case must depend upon the character of the 
country to betraversed. 

Prof. NIPHER explained to the club a calorimeter he 
had prepared for the purpose of determining the heat 
value of fuels. It was a quick method and gave accu 
rate results. The apparatus was shown and a test 
made. After some general discussion of Western fuels, 
the meeting adjourned. 

W. H. Bryan, Secretary. 


American Society of Mechanical Engineers —The 
17th meeting of the Society will convene at Nashville, 
Tenn., on Tuesday, May 8, at 8 P. M., and will adjourn 
on Friday, May 11. The headquarters and the secre- 
tary’s office will be in the Maxwell House, corner of 
Church and Cherry Sts., and it is urged that as many 
as possible stay at the same house, for the sake of 
social and professional advantages. 

The following papers are to be presented in the ses- 
sions and discussed; 

J.8. Coon: “Duty Trials of Pumping Engines.” 

Jay M. Wuirsam: “Surface Condensers.” 

R. H. Tuurston: “Large and Enlarged Photographs 
and Biu» Prints.” 

R. H. Tuorston: “Proportioning Steam Cylinders.” 

Joun T. Hawkina: * Automatic Regulator for Heating 
Apparatas.” 

Jonn T. Hawgrns: “A Plea for the Printing Press in 
Mech. Engineering Schools.” 

C.C. Cotuirins: “A New Method of Inserting and Secur- 
ing Crank Pins.” 

Geo. L. Fowuer: “Estimating the Cost of Foundry 
Work.” - 

Henry R. Towne: “A Safety Car Heating System.” 

Wa. F. Matrzs: “Connecting Rods.” 

Wa. J. Batpwin: “Notes on Warming Railway Cars 
by Steam.” 

Frev. A. SCHEFFLER: “A Foundry Cupola Experi- 
ence.” 

A. F. Nacie: “The Best Form of Nozzles and Diverg- 
ing Tubes.” 

Jacos Reest: “The Tetra- Basie Phosphate.” 

L. 8. KANDOLPH: * Strains in Locomotive Buiiere.” 

W. L. Crement: “Steam Excavators.” 

Geo. H. Barrus: “An Electric Speed Regulator.” 


Geo. H. Barrus; “The Effect of Circulation in Steam 
Boi'ers on Quali y o: Steam.” 

Geo, H. Bakrus: “Memorandaon the Performance of 
a Compound Engine.” 

H_ L. Binsse: “A Short Way to Keen Time and Cost. 

F.W. Dean: “The Distribution of Steam inthe Strong 
Locomotive.” 

JoHN M. Sweeney: “River Practice of the West.” 

J. BuRKITT Wess: A Porsistent Form of Tooth.” 

Wo. Hewtit: “Wire Kope Fastenings.” 

Hagkky De B. Parsons: “The Lateral Curves of 
Fishes as Offering Re-istanee.” 

J.E. Denton: ‘ Mechanical Signifleance of Deter- 
mination of Viscosity of Lubricants.” 

Subjects and queries will also be présented for the 
topical discussions, which have proved so interesting 
and profitabie at the recent meetings, Special railroud 
rates have been secured under the certificate plan, for 
which full details will be given on application to the 
Seeretary, F. R. Hurron, 280 Broadway, New York City. 
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CONSTRUCTION NEWS. 


RAILROADS. 


East of Chicago. 
Existing Roads. 


Cincinnati, Hamilton & Dayton.—Work has just 
begun on the extension to, and union depot at Findlay, 
Obio, 

McKeesport & Bellevernon.—The locating survey is 
in progress opposite Monongahela City, Pa., and gra- 
ding is to begin on that section soon, 

New York & New England.—The eontract bas bean 
let for the extension of the New Haven & Derby road, 
for which surveys were made last summer. The work 
is to be completed by Ang, 15, 

Grand Rapids & Indiana. A survey has been made 
and local aid is being secured for an extension from 
Portiand to Camden, Ind. 

Baltimore & Drum Point.—A new survey is in pro- 
gress for this Maryland road, from Lothian, Anne 
Arundel county, to Federal Oaks, Calvert county. 

Kingston & Pembroke.—Chief Engineer T. W. Nasu 
has made a reconnoissanee for the proposed extension 
from Sharbot Lake to Appleton. The distance is about 
42 miles. 

South Pennsylvania.—Rumors of the early resump- 
tion of work on this line are again in circulation, 

Zanesville & Ohio River. —Tracklaying is com- 
pleted to Coal Run on the southern extension of this 
Obio road. 

Bloomsburgh & Sullivan.—It is reported that this 
Pennsylvania company will let contracts soon for a 
bridge across the Susquehanna river at Bloomsburgh, 
Pa., at a cost of forty to fifty thousand dollars, and an 
extension from Central, the present terminus, to Bere- 
nice. where connection will be made with the State 
Line & Sullivan Kailway, and a heavy coal traffic may 
be secured. 

Waterloo & Magog.—This line in the province of 
Quebec has been sold to the Canadian Pacifie and will 
form part of the preposed short route to the coast, 

Michigan Central.—Work is to begin this month on 
the proposed belt and transfer line at Detroit. 

Western Maryland.—The engineers of this company 
have just finished the relocation of the uld “Taveworm 
Railroad” partly graded many years ego. The lise is 
abont 15 miles in length and it is reported will be built 
this season. 


New Projects and Surveys. 


Vaudreuil & Prescott.—J. B. A. MONG®NAIS bas been 
elected President. and ALBERT HaGar, Vice-President, 
of thie Quebec company. 

Manchester & Portland.—The survey for the rail- 
road proposed between these Connecticut towns has 
been completed and a feasible route has been obtained, 
with grades of 46ft.tothe mile. The line will connect 
with the New York, New Haven & Hartford Air Line di- 
vision at Cobalt. 

Barre & Williamstown.—A railroad company has 
been organized at Barre, Vt., to build ashort line rom 
Barre to Williamstown. D, R. SortweE .t, President of 
the Montpelier & Wells River Valley R. K., isat the head 
of this enterprise. 

West End. — This company has been organized at 
Lancaster, Pa., to build a short railrond. Jouwn C. 
Hacer is President. Joun F. Reep is Secretary and 
Treasurer, 

Montreal Island.—A bill is before the Dominion 
Parliament to incorporate this company to bui'd a 
railway from Montreal to Maisonneuve, Longue Pointe, 
Pointe Aux Trembles, St. L«:urent and Lachine. Vic- 
Tor Hupoy, J. C. Aveer. F. W. Hensuaw, J.M. EmMarnp 
and others of Montreal sre interested. 

Buffalo & Williamaville.—Toe contract for butld- 
ing this road, eight miles in length, near Buffalo, N. Y. 
has been le: to J. E. McIntyre, and work is to begin at 
once. 
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Indianapolis & Southwestern.—This company has 
been incorporated to builda railroad from Indianapolis 
to the Wabash river, in Sullivan county. W. A. ALLEY 
and P. H. Buuve, of Chicago, President and General 
Manager of the Indiana & Illinois Southern R. R., are 
interested. 

St. Lawrence & Adirondack.—A bill has passed the 
Dominion Parliament incorporating this company to 
build a railroad from YValleyfie:id, Beauharnois county. 
Que., t> the International boundary. 

Sandusky, Ashland & Coshocton,—It is announced 
that work will begin on this Ohio road during the pre- 
sent month. 


SOUTHERN 


Existing Roads 

Richmond & West Point Terminal.—ALFRED SULLY 
bas resigned the Presidency of this company, stating 
that he is not in barmony with the present boardot di- 
rectors. The present management have issued a cir- 
culur defending their administration. The stock- 
holders’ committee who are making the fight against 
the present directorate are said to be heavily inter- 
estedin the Central RR. of Georgia and the Norfolk 
& Western. 

Nashville & Knoxville.—Grading is making rapid 
progress on this line in Wilson County, Tenn. The 
point at which the line will cross Caney Fork has not 

et been determined. A special meeting of the stock- 

olders is to be held at Lebanon, Tenn., on April 25, to 
ts upon the isssue of bonds by the company. JOHN 

CrawForpD, of Lebanon, is Secretary. 

Chattanooga, Rome & Columbus.—Track has been 
laid from Cha tanooga, Tenn., south about 20 miles. 
About 4,000 men are now at work on the line. 

Alabama, Florida & Atlantic.—It is reported that 
this Florida enterprise has veen consolidated with the 
Fiorida Midland. The extension of the latter company 
will be completed to Kissimmee by June 1. 

Pensacola & Memphis.—This Florida company has 
been reorganized with the following officers: Presi- 
dent, A. M. Jonnstow, Cleveland, O.; General Manager, 
W. W. HuNGeRFoRD, Meri lian, Miss.; Chief Engineer, 
J. W. Gauuup, Meridian, Miss. 

Tennessee Midland.—The surveyors are at work 
near Centreville, Tenn. The City Council of Memphis 
have granted the company right of way into the city. 
The depot will be located in the southern part of the 
city. 

Atlantic Coast Line.—The Augusta extension is to 
be in operation from Sumter to Orangeburg by June 1. 
About 16 miles are now ready for tracklaying, 

Tennessee & Coosa River.—The city of Huntsville, 
Ala., has raised $85,000 subscription to the capital stock 
of this company, and the work isto be pushed at once. 

Covington & Macon.—The tracklayers have reached 
Madison, Ga., and grading is being pushed all along 
the line between Madison & Athens, 

Cumberland Valley.—The survey has been com- 
pleted for the Martinsburgh & Potomac extension from 
Martinsburgh to Winchester, 24 miles, and contracts 
are to be let at once. 

Roanoke & Southern.—The company has asked the 
City Council of Roanoke, Va.. to execute the bond for 
$100,009 voted by the city. Work is to begin on the 
grading April 16. 

Kanawha & Ohio.--The engineers are locating the 
exteasion from Charleston, W. Va., east, and the con- 
tract has been let for the grading. 

Wilmington Sea Coast.—Tracklaying began on this 
road April 10. 

Norfolk & Western.—It is reported that the com- 
pany intends to begin work this season on the Virginia 
& Ohio Railroad, which has been surveyed through 
West Virginia to Ironton, O. It is more likely, how- 
ever, that nothing will be done until the completion of 

the Clinch river extension. 
New Projects and Surveys. 

Nashrille.—Several schemes for dummy lines are 
reported at Nashville, Tenn. The Belmont & Harpeth 
River is to be about 94: miles in length. Jas. C. Brap- 
ForD is President,and Lovis T. Baxter is Secretary 
and Treasurer, A charter has been asked for the 
Lischey Avenue & National Cemetery Railroad, by C. T. 
Suarpe, M,. T, Bryan, and others. The line would be 
about 5% miles long. The High Street, Mount Olivet & 
Upper Island Dummy read has been granted a right of 
way. 

Memphis, Tuskaloosa & Atlantic.—This company 
has been incorporated in Alabama to build a railroad 
from C )lumbvus, Miss., to Woodstock, Ala. W.C. Jemt1- 
son, G, A. Searcy and others are among the incorpor- 
ators. 

Cartersville & Gainesville.—A reconnoisance is in 
progress for a railroad between these Georgia towns. 


THE NORTHWEST. 


Existing Roads. 
Chicago, Santa Fé & California. —The through 
line between Kansas City and Chicago is to be opened 
for business on May 1. The line might have been 
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opened some months ago but the rate war and the 
strikes have thus far prevented any probability of the 
line paying its expenses, and rather than be drawn into 
the strife with the other Northwestern lines the Santa 
Fé managers have wisely postponed the opening of 
their new lioe, 

Sault Ste. Marie & Southwestern.—A survey has 
been made from Fairchild, Wis., to a point opposite 
Wioona, Minn., and it is proposed to consolidate the 
enterprise with the Winona & Southwestern project. 


Chicago, Burlington & Quincy.—The statement of 
the company for the months of January and February 
shows the severe losses occasioned by the rate war as 
follows: 

Net earnings. 


$ 862 389.74 
438,246.65 


Expenses. 
$ 984,945.02 
1,198 272.43 


Gross earnings. 
$1.847,234.76 
1,686,519,08 


Feb., 1837 
Feb., 1888 


Increase. 
Decrease 

Two months 
ending— 
F -b, 28, 1887,..... $3,832,619.77 
3,357,812.81 


$ 213,427.41 


$ 160,715.68 $ 374,143.09 


$2,049.988 05 
2,499 923.70 


$ 440,935.65 


$1,782,631.72 
866,889.11 


$ 474.806.96 $ 915,742.61 


The strike did not begin till near March 1, and the 
above loss, therefore, is due solely to the rate war. 
The March report, not yet issued, it is estimated will 
show a total decrease of $1,500,000, 


Lake Erie & Western.—It is expected that the deep 
cut on the Peoria extension will be completed so that 
connection can be made between the two ends of track 
by the middle of April. The annual report gives the 
following figures: 

1886 


Gross earnings, $1,659,493 
Expen-es, 1,329,434 


1887 Increase. 
$1,899,313 $239,820 
1,152,307 Decrease, 177,127 


$330,059 7.47 006 $416,947 

Minneapolis, Sault Ste. Marie & Atlantic.—Gen- 
eral Manager UNDERWOOD is soliciting bids for the con- 
struction of 2,000 new freight cars. 

Illinois Central.—Plana are in preparation for a 
union depot at Decatur, IIl., to cost about $100,000. The 
construction of the Chicago, Madison & Northern Rail- 
road from Salt Creek, IIll., east toward Chicago ten 
miles has begun and will be rapidly pushed. Work is 
generally light. There is one bridge to be built over 
the Desplaines river 180 ft. in length. 

Red River Valley.—Premier GREENWAY states that 
this road will be completed to Winnipeg by July1. It 
is to be built by the Government, and different com- 
panies will be given trackage rights over it. The ex- 
tension from Winnipeg to Portage will be built,but it is 
not yet decided whether it will be done by the Govern- 
meat or by a chartered company. 


Net earnings, 


New Projects and Surveys. 


Aberdeen, Sioux Falls & Montana.— 
ABERDEEN, Dak., April 4, 1888. 


EprtoR ENGINEERING NEwSs: 

Isend you enclosed map showing as near as nossible 
the route of our line. Our engineer is on the line now 
and surveyors wi!l be out in ten days. The enterprise 
is projected in the interest of Aberdeen. R. E. Krak, is 
Chief Eugineer. C. A. JEwErt, President. 

Canada, La Crosse & Southwestern.—This com- 
pany whose very extensive project was noted on our 
Northwestern map, seems to have made no move as 
yet toward building its proposed line. A press report 
from Black River Falls, Wis., however, says that the 
President of the company has stated his intention of 
building on the line surveyed by the Milwaukee, Lak 
Shore & Western from Wausau to La Crosse, if the 
latter company does not conclude to use its survey. 


Wisconsin Midland.—At a recent meeting of the 
directors, a survey was authorized from Fond Du Lac 
to Madison. The vacuncy caused by the death of the 
President, Hon. A. G. RUGGLEs, was filled by the elec- 
tion of C. B. BARTLETT. 

Duluth Terminal.—A new ordinance has been drawn 
in reference to the franchises of the Duluth Terminal 
Company. 

Chinook Belt & Peace River.—A charter is to be 
granted to this company to build a road from Calgary 
to Edmont n, N. W. T. This charter is inoperative, 
however, unless at the end of six months the Alberta 
cor papy, which also has a charter over the same route, 
has not finished at least 50 miles of its line. 

Winona & Southwestern.—This Minnesota com- 
pany has been reorganized and has executed a mort- 
gage for $8,000,000 to the Farmers Loan & Trust Co., of 
New York City. The men who have been pushing the 
enterprise in the interest of Winona bave resigned, 
and their places have been taken by such men as JoHN 
I. Buatk, of Blairstown, N. J., Witu1am 8. HALsTeap, of 
Scranton, Pa., General Manager ofthe Delaware, Lacke- 
wanna & Western, P. B. WALKER, representing Presi- 
dent Stoan, of the Lackawanna, and Hon. WrLiiam 
Winpoo, of Minnesota, who was chosen President. A 
traffic agreement has been closed with the Green Bay, 
Winona & St. Paul Co., in which the Lackawanna syn- 
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dicate are also heavily interested, and it is though: 
thut the work of constructing the line from Winonats 
Mason City, Ia.,and from Fort Dodge, Ia., to Omatha 
Neb., will be undertaken at onee. 

Chicago, Paducah & New Orleans.—The directors 
of this Illinois company have elected CHas, HENSEL, of 
Springfield, Il!., Resident Engineer, of the Wabish, 
Chief Engineer. WM. VanNDERCOOK, has been appointed 
locating engineer, and the surveys are to be pushed 
forward at once, 


THE SOUTHWEST. 
Existing Roads. 


§ St. Louis, Arkansas & Texas.—As announced jy 
last we3k’s issue, the last spike has been driven on the 
Fort Worth and Shreveport extensions and the third of 
the principal extensions of the company under way at 
the close of the year,the Little Rock & Eastern, his 
just reached Argenta on the Memphis & Little Rock 
road, over which line the Cotton Belt trains will enter 
the city for the present. The Chief Engineer of the 
Little Rock & Eastern, W.8. Haywoop, states that the 
reason the work, which was to have been completed by 
Dee. 1, has been so long delayed was the heavy rains 
during the winter months. The work on the line from 
Argenta to Little Rock will be ravidly advanced ani it 
is reported also that the company hus secured an inter- 
estin the proposed Little Rock & Hot Springs roai 
and will begin work onthelinesoon. The preliminary 
surveys for an extension from Gatesville via Lampasas 
to Llano have been completed. 

Southern Pacific.—The locating surveys for the 
Victoria and Beeville extension are to be made at 
once, It is rumored with no great probability that the 
Southern Pacific is backing the project for a ruilroa: 
from El Pasoto White Oaks, N. M. The company is to 
build a 34 stall round-ho se at San Antonio, Tex., and 
will also add largely to the capacity of the repair shops 
at that point. 

Cape Girardeau Southwestern.—The location i- 
completed and contracts have been let on the extension 
from Wellsdale, Mo., to the junction with the Current 
River branch of the Kunsas City, Fort Seott & Gulf sys- 
tem in Carter county. 

Chicago, Rock Island & Pacific.—Tire company 
took possession of the Arkansas, Kansas & Colorado 
line from Dodge City to Bueline, Kan., on April 1. On 
the extension from Dodge City west, 15 miles are 
graded, A force of Rock Island surveyors under W. P 
JonEs is making surveys from Baird to Albany, Tex. 

Missouri Pacific.—On the Kansas and Arkansas 
Valley line in Indian Territory, 20 miles of track are 
reported laid. Bids are being received for the bridge 
across the Arkangas river at Fort Smith for which the 
city voted a heavy subsidy last year. The Jefferson 
City, Booneville & Lexington line, in Missouri, has 
been opened for business from L xington to Marshall, 
50.4 miles. It is reported that the company is obtain- 
ing local aid for the construction of a line from Denton 
to Decatur, Tex., about 25 miles. Work is s.on to be 
resumed onthe Dallas & Hillsboro extension, 

St, Joseph Lead Company.—The extension of this 
Missouri line from Bonne Terre toward Crystal Cily is 
making good progress. A bridge is under construction 
across Big river. T.T. ONDERDONK is General Super- 
intendent of the Railroad. 

Pine Bluff, Monroe & New Orleans.—Local aid is 
being raised for the proposed extension of this Arkan- 
sas road to Monroe, La. A survey is alsoin progress 
from Helena to Indian Bay. 


New Projects and Surveys. 


Kansas City, Rich Hill & Southern.—- 
Ricu Hitx, Mo., April 6, 1888. 


EprtToR ENGINEERING NEws: 


The preliminary surveys have been completed from 
Kansas City to Rich Hill, Mo., about 80 miles, via Free- 
man, Burvette, Vinton and Mulberry. A large pact of 
the right of way bas been secured and arrangements 
are now be'ng made to commence the permanent !oca- 
tion of the line. The company is mostly composed of 
Kansas Gity capitalists woo own and contro! the 
“Second Street Belt Railway” now being constructed, 
with which this line connects. 8. F. Scort is Pr-sident, 
T.S. Case is Secretary and Treasurer, and b. P. KEL- 
LeR is General Manager. The general offices are at 127 
West Sixth St., Kansas City, 


J. W. Heyimun, Chief Engineer. 

Houston, Central Arkansas & Northern.—The 
city of Alexandria, La., has just voted a 5-mill tax for 
10 years tothiscompany. It is stated that the contract 
for building is to be let to W. J. Reep. W. A. Bricut ot 
Little Rock, Ark., is President. 

Kansas City, Arkansas & New Orleans.—Presi- 
dent Geo. M. Barsova of Beebe, Ark., states that two 
parties are now at work on the final location of this 
road and construction will begin by June 1. 

Kansas, Odessa, Fort Stockton & San Antonio. 
Incorporated in Kansas to build a rod from some 
point in Bourbon county to some point in Harper 
county about 200 miles. Jas, H1vpMman, Zanesville, 0. 
E. H. Sanrn, San Antonie} Tex., Wm. O. Kuip, Daven- 
port, Ia., S. A. JOHNSTON, Pittsburg, Pa., are among the 
incorporators, 
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Little Rock Bridge & Tunnel Co.—Inecorporated at 
Little Rock, Ark., to build a bridge and a railroad 
about 3milesin length. J. W. PHtcurps of St. Louis is 
President, and Jonny C. ENGLAND of Little Rock is Sec- 
retary and Treasurer. Tne enterprise is said to bein 
the interest of the St. Louis Arkansas & Texas. 


ROCKY MOUNTAIN & PACIFIC. 
Existing Roads- 

San Francisco, Clear Lake & Humboldt.—This Cal- 
ifornia company has executed a mortgage to the Met- 
ropolitan Trust Co., of New York City, for $1,500,000 
With the funds thu; obtained, the road is to be builc. 
This is the enterprise in which Gen. Jonn McNucta, 
Receiver of the Wabash, is interested. Engineers are 
reported at work on the final location and it is probable 
that contracts will be let soon. 

Esquimault & Nanaimo.— The extension of this line 
on Vancouver Island into tbe City of Vitoria was cele- 
brated on Mareh 29. A connection is soon to be estab- 
lished with the American system by a ferry across 
Beecher bay. 

Southern Pacific.—The completion of the Sacra- 
mento & Placerville Railroad has jast been celebrated. 
According to an interview with C. P. HUNTINGTON bya 
San Francisco Vall reporter, the principal work of the 
year will be on the extension to San Diego and on the 
lines in Texas. A force is to begin work soon on the 
grading of the gap between Saugus and Templeton, 
and the lines in Humboldt county and up Stony creck 
are also likely to be built this year. A line is proposed 
for construction from Airlie to Newport, Oregon. 

Seattle, Lake Shore & Eastern.—This Washington 
Territory company has been reorganizec with the fol- 
lowing officers: President, J. R. McDonaLp; Vice 
President, D. H. Gruman: Manager. W. R. THORNELL: 
Secretary, GEo. G. Lyon; Chief Engineer, P. F. Monr. 
The Seattle & West Coast enterprise has been con- 
solidated with this company, and it is reported that 
Thos. Earle & Co.,the contractors, will push the grading 
at once from Seattle north to Snohomish and the con- 
nection with the Canadian Pacific. 

Oregon Ry. & Navigation Co.—This company has 
just closed contracts for the building of 150 mil: s of ex- 
tensions to Heppner, Eureka Flat and Lewiston. 

Mexican Central,—The tracklayers on the Guadala- 
jara extension have reached Atequiza 136 miles from 
Irapuato leaving but 25 miles to lay to reach Guadala- 
jara. On the Tampico line over 2,000 men are at work 
and about 18 kilometers of track have been laid. 

Park & Cliff House.—This 4 mile suburban road at 
San Francisco is nearly completed. 

Chicago, Rock Island & Pacific.—The report is con- 
firmed thatthis company isto ente: Denver over the 
tracks of the Union Pacific from River Bend, Col., while 
the latter company will have a trackage right over the 
Rock Island line to Colorado Spriogs, The contracts 
for grading the extension bayv3 been let and work is to 
be pushed at once. 

Rocky Fork & Cooke City.—SaMUEL Warp of Helena 
denies that the delay in the completion of this Montana 
line isdue to thecompany. He states that contractor 
Dennis Ryan failed to fulfill his contract and that the 
work will soon be let to other parties. 

San Pedro, Los Angeles & Utah.—This California 
company is marketing a bond issué¢ in the East. 


New Projects and Surveys. 

Tehuantepec.—A report from the City of Mexico 
states that the Government is considering a proposal 
for the completion of the railway across the Isthmus of 
Tehuantepec by an English syndicate. 

Seattle & Green Lake Circle.,—Incorporated in 
Washington Territory by C. C. CALKINs of Seattle and 
others, to builda short railroad. 

Ilwaco Steam Navigation Co.—This short line at 
Ilwaco, W. T., is under construction. F. E. HABERSHAm 
ofthe firm of Hawgood & Habersham, Portland, Ore., 
is Chief Engineer. 

Puyallup Valley.—Incorporated in Washington Ter- 
ritory by C.O, Bean and Gro. W. McALLIstTER, of Ta- 

oma, and others, to build a narrow gauge railway from 
Tacoma to Sumner. about 13 miles. 

Helena & Hailey.—The Helena, Montana. Herald 
eal's for the construction of a railroad to connect that 
city with the Wood river mining country. It is stated 
that in the 14 months ending last December, the Wood 
river mines shipped 29,831,707 lbs. of ore to the smelters. 
The ore at present goes over the Union Pacifie lines, 
principally to Utah and Colorado. 

Reducing the above sum to car loads we find the 
total output to be about four car loads perday. This 
is hardly a heavy traffic for a single line, and howit 
justifies the building of acompeting road 250 miles in 
length through a most difficult country, we are ata 
loss to understand. The need of the Wood river 
mining country, if we are rightly informed, is not so 
much competing roads as it is a number of branch 
lines from the Utah & Northern and the Wood river 
branch to the various mines, obviating the present 
team haul to the railroad. It isto be hoped that the 
Union Pacific will soon be in a condition to undertake 
such extensions as these, 
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Contracting. 


Sewerage and Plumbing.— The f Jlowing propo- 
sals have been received by Col. F. L. GuENTHER, U.S.A., 
Litt‘e Rock barra-ks, Ark.: Little Rock Plumbing Co,, 
$3,920 for sewerage and $220 for plumbing; Geo. P. C. 
Rumbough, $3,870.44, $259; Wells & Dungan. $3,792.86, 
$237: Ascher & Pray $4,000, $169; M. L. Reaves, $3,750, $215 : 
Davey Clough $3.704, no bid. The contract for sewersge 
was awarded to D, Clough, The contractf r plumbing 
was awarded to Ascher & Pray, who have also a plumb- 
ing contract for $300, makinga total of $460, 


Sewer Pipe.—The following proposals for 1,000 ft. of 
8-in. salt vitrifled sewer p'pe, with 158 X 8 in. Ys, have 
been received by J.8. VERNER, Secretary of the State 
House Commission, Columbia, 8. C.: Montague & Co.. 
16 cis. for pipe, 64 cts. for Ys; A. D. Palmer, 25 ets., $1: 
J. Watson. 25 cts., $1: John Alexander, 26 cts., $1.0. 
A. Purcell, 27 cts., 63 cts.; Agnew & Son, 20 cts., $1: J.C. 
Stanley & Bro., pipe and Y s, $274: J. V. Vrooman & Son. 
$274.03: Stevens Bros., $165. The contract was awarded 
to J.C. Stanley & Bro. 
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City Improvements.— Baltimore, Md.—A bill bas 
been passed authorizing the issue of bonds for $5,000,000 
for street improvements. sewers, ete 

Clifton, O.—The town will issue bonds for $100.000 for 
sewers and street work. 

Martinez, Cal.—The city has voted to issue bonds 
for $30,000 for improvements. 


W ater-W orks.—The following proposals have been 
received by the Louisville Water Co.. Louisville, Ky 
Pumping muchinery and boilers, complete, to be oper 
ated for a year to the satisfaction of the company: J. P 
Morris Co.. Philacelphia, $235,000: Quintard Iron Works 
New York $265,000, The contract was awarded to the 
J.P. Morris Co. Engine house and engine founda- 
tions. with caisson complete; Sooysmith & Co.. New 
York, $162,289.55: Donald McDonald, #223,508.85; Shana- 
han, O'Conner & Co., $236,582.50; W. M. Patton, $253.505.02. 
The contract was awarded to Seoysmith & Co. Inlet 
and river work: Sooysmith & Co., $9,900; W. M. Patton 
$17,993; Shanahan, O'Connor & Co., $18,000; Deneld Me- 
Donald, $18,776.55. 
smith & Co. 


The contract was awarded to Sooy- 


Reservoir Work.—The following proposals for the work of changing the effluent system of the water-works 


reservoir at Newport, Ky., were received April 2, by B. R. MorRToN. Superintencent of Water-Works. 
The contract was awarded to P. Murray: 


Owen Patterson was informal. 


Open 


Pudd- 


The bid of 


Stone 


Cone’ete Stone 


Tunnel ; Brick Masonry Seed Timbe 
Bidders. Exeav, | Cut ling, Masoar? per per = Paving ae 1 om Total 
pereu yd) ExXcav. ver eu. ner yo00, perch, Perch. Per Sa. te py me 
percu yd yd. t , "lon oa ft 25 cu. ft. yd. or 
P. Murray, Cincinnati, O., $3.90 $8.70 §$ .50 $17.00 $7.00 $5.25 $1.50 $29.50 $11 995.00 
Owen Patterson, Baltimore, Md., 4.75 -70 &5 18.00 4.00 5.50 75 26.00 | 12,227.50 
J. Hahn, Newport, Ky., 4.50 1.60 1.00 20.00 9.40 5.00 3.00 40.00 14,620.00 
J. Barton, Newport. Ky.. 5 AO To 2 00 40.00 6.00 6.00 nO 6.00 16,385.00 
Thos. J. Peter. Cincinnati, O., 5.00 1.85 1.50 25.00 5.50 6.00 1.00 25.00 16,442.50 
C.J. Limeriek, Newport, Ky.., 5.00 1.50 85 0.25 6.50 5.25 15 27.00 16,465.00 


Pumping Engine and Boilers.—The following proposals for (A) a 2,000,000 galls. pumping engine and boiler 
at the high service pumping station, and (B) 2 boilers at the low service pumping station, have been received by 
the Water Commissioners, Yonkers, N. Y.; Jos. A. Lockwoop, C.erk and Superintendent: 





(A). Bidders, 


High 


Pressure, 


Gordon & Maxwell Co., Hamilton, O., $4 900 
Knowles Steam Pump Co., New York, 4.996 
H. R. Worthington, New York. ; : oa 
Deane Steam Pump Co., Holyoke, Mass.. 5, 300 
National Iron Works, New Brunswick, N. J.. — 
Volker & Felthousen Mfg. Co., Buffalo wy.,! 3,175 


! 


(B.) For two steel boilers, 65 ins. diameter, 16 ft long, with 66 3's-in. tubes: 
$2,560; Cunningham Iron Works, $2,750: McNeil & McLachlan. $3,200; Whiltier Machine Co 


Class of Engine. 


Compound Compound 
Non-condensi’g Condensing. 


High Pressure 
Condensing. 


$5.60) $6.190 -—_—— 
6.635 & GRR a 
fecabus 6,537 id 
eee 8 700 $6,350 
———_ 6 Roo _— 
\ 4.155, 5 250 
——a 5.055. 6,675 —_— 
( 5,200 


Payne & ©», $2,500: Bigelow C 
. $3,232: National Water 


Tube Boiler Co., $3,232.——The contract for engine and boiler was awarded to H. R. Worthington, of New York, ay 
$6,537 fora compound condensing exgine. The contract for boilers is not yet awarded. 


Court Houses.—Huntsrille, Tex.—The f: llowing 
proposals have been received for the Walker county 
court house: D. M. Darling. Palestine, Tex., $20,495 
for brick building, $24,755 for Burnet granite face with 
brick backing. Llewellyn & Parish, Huntsville, Tex., 
$24.300 for Riverside stone building. A. Baumbach, 
Houston, Tex., #22,994 for brick building, $26,449 for 
Burnet granite face with brick backing. Lovell & 
Miller. Brownswood, Tex., $24,250 for brick building, 
$24,736 for Riverside stone building, $27.760 for Burnet 
granite face with Riverside stone backing. Brown & 
Carnes, Longview, Tex., $25,600 for brick building, 
$27,200 for Riverside stone facing with brick backing. 
Devern & MeFarlan, Navasota, Tex., stone building, 
$29,481. The contract was awarded to D. N. Darling at 
$20,495. EvuGsne T. Hernir, of Houston, Tex., is the 
architect. 

Union City, Tenn.—The following proposals have 
been received by W. H. Garpner, Chairman of the 
Building Committee: W. W. McCoy, Marietta, O, 
$18,741; Boon & McGinnis, Paducah, Ky., $18,925: T. L, 
Brensford, Union City, Tenn., $19.500: M. T. Lewman & 
Co., Jeffersonville, Ind., $24,939. 

Boston, Mass.—The Court House Commissioners 
have received the following proposals for the erection 
of the main building from the second floor level: 
Sampson, Clark & Co., the present contractors, $264,864 
with brick ard concrete arches, $260,626 with concrete 
arches: Augustus Lothrop, $333,504, $326,635. An in- 
formal bid of $19,500 for the iron work was received 
from Haugh, Ketcham & Co., of Indianapolis. The 
work includes furnishing and laying about 9,000,000 
brick, setting about 140,000 cu. ft. of dressed granite, 
and furnishing and setting the iron framing for the 
roof. 


The Champion Steam Track Laying Co. has been 
incorporated at Chicago by Cornerius Pricr, ABNER 
Purce and Epwarp D. Moore. Capital stock, $20,000. 


The National Steam Excavating Co. has been incor- 
porated at Minneapslis, Minn. Capital stock,’ $10,000, 
President, J. A. HILirKeR: Vice-President, Wm. Wat- 
son; Treasurer, A. B. MERBIAM. 


Electric Light.—At Little Rock, Ark.. the contract 
for the electric light plant for the city, including all ne- 
eessary machinery for 90 are lights and 4 star towers 
with mast arms, poles, wires, ete., complete and ready 
for operation, was awarded Feb. 3 to the Fort Wayne 
Jenney Electric Light Co.. for $27,000: the light to bein 
operation July 1. F.J.H. Rickon. City Engineer. 

Supplies.—The following contracts were awarded by 
Major A. M. Mrurer. U. 8. Engineer Office, St. Louis, 
Mo.: W. D. Bangs, St. Louis, manilla rope, sisal rope 
aud sisal yarn, 10% cts., 9% ets. and 9% ets. per Ib.: 
John Cleary, Chester, Ill., piles, 30 to 35 ft., 36 to 45 ft. 
and 46 to 60 ft. long, 8, 9 and 10 ets. per ft.; Myron M. 
Buck, St. Louis, oakum, 8 cts. per lb.: Harry E, Coffin. 
Memphis, Tenn., spikes, 2% cts. per Ib.: H. L. Fox & 
Co., St. Louis, nails, screw belts and iron, 2.04 cts. per 
Ib., 8.7 cts. each, 1.94 cts. per |b. : Grafton Quarry Co., St. 
Louis, stone 40 cts. per cu. yd. 


Street Railways.—T. Wm. Harris & Co., New York, 
have the contract for building a belt line at Savannah, 
Ga.,. forthe City & Suburban Railway. They have re- 
cently completed the track forthe Savannah Street & 
Reral Railway. 


City Work and Street Railway.— 


Santa BARBARA, Cal., March 31, 1888 
Eprtor ENGINEFRING News: The following new eon- 
struction is now in progress in this city. Paving State 
St. between Mason and Mission 8's., 60,000 sq. yde., at 
$2.16: curbing, 94-cts. per lin. ft.: excavation, 28 cts. per 
eu. yd.; embankment, 20 cts. per cu. yd. Foundation 
of -paving cobbles laid 6 ins., covered with 3 ins, of 
broken rock: substratum and each course of rock 
rolled with a 10 ton roller. Surface covering of bitum- 
inous rock of a consolidated thickness of 24s ips. N. P. 
PELINE, contractor. Also 3.125 ft. of 8 in. pire sewer, 
with manholes and street connections: proposals open 
April 6 The city has just completed the surveys for 
and has established the official grades on its 90 milesof 
streets, and is now engaged in thoroughly monnment- 
ing al] the maintraveled streets within city limits. A 
large amount of private permit work is being done, in- 
eluding the building of some 2 miles of new street car 
lines. GEo. F. Wricut, City Engineer. 


Well.—The contract for the construction of the large 
collecting well, for the water-works at Mansfield, Mase., 
has been awarded by the Water Commissioners to 
John A, Gill, of Boston, at $3,600, 
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Rallroad Track Wanted.—The Volker & Felthousen 
Mfg. Co., of Buffalo, N.Y., wants 140 ft. of new or second- 
hand railroad track, 

Loc motives and Cars.—The Jacksonville & St. 
Augustine Short Line Ry. Co. will purchase standard 
gauze locomotives and passenger ears. Address the 
company at Jacksonville, Fla, 

Water-Works.—Corpus Christi, Tex.—The con- 
tract for artesian wells for the new water-works has 
been awarded to the American Well Works Co., of 
Aurora, Ill. 

Lapeer, Mich.— The Board of Water Commis- 
missioners have awarded the contract for the water- 
works to M. Walker, of Port Huron, for $33,700, The 
works are to be completed by August. 


Fencing.—The following proposals for fencing lots, 
have been received by the Commissioner of City Works, 
Brooklyn, N. Y¥.: John Bray, 57 cts. per lin. ft.; Thomas 
Keenan, 60 cts.; Philip J. Heany, Jr., 65 cts.; Leonard 


Bros., 97 cts. 


Stand Pipe.—Tre contract for astand-pipe 100ft. bigh 
and 14 ft. diameter, at Gretna, La.,for the Union Oil Co., 
has been awarded to Thomas & Gorman, of Housion, 
Tex. 

The Kaw Valley Bridge Co. has been incorporated 
by Cavin P. Fox, Kansas City, Mc.: Taos, R. SNYDER 
E. R. Fisuer, W. J. StRonG’and K. P. Snyper, of Kan- 
sas City, Kan. The company proposes to build wood 
and iron bridges. Capital stock $10,000. 


Pier Work.—The following propos#ls for removing 
the ol | pier and building new pier at W. 5ist St., North 
river, have heen received by the Dork Commissioners, 
New York City: Richard Cronin. $.5,970; J. H. Staats, 
$26,440: P. Sanford Ross, $27,100; John G_llies, $27 500; 
John W. Flaherty, $27,975; Joseph Walsh, $28,900: O Con- 
nel & Coffey, $31,990. The contract was awarded to 
Richard Cronin, 

The Texas Capital Granit* Co. has been organized 
at Gr nite C ty. Baraer Co., Tex, to mine and quarry 
granite,m rble, ete. P. ExHat, of St. Loui, Mo., aud 
Dr. W. H. Wascrsut, Ge». W. Lacy. A. P. WooLRIDGE, 
and others, of Texas, are interested, Capital stock, 
$1,000,000, 

Gas and Electric Lig. ting.—Troy, N. ¥.—The fol- 
lowing proposals have ben received by the Board of 
Contraet: Troy Electric Light C ., 47 cts. per ligbt ver 
night, or $41,946.47 per annum for the 262 are lights; 
Edison Licht & Power Co,. 17 ets. pec ight per Lizhr, or 
#16.250..0 per annum. ‘Tbe joint bid of the gus eom- 
panies for lighting the entire city, 800 lamps, amounted 
to $20,000. 

Wilmington, N. C.—The following proposa's have 
been received oy the Committee on Lights: Electiis 
Light Co., 51 lights, $10.50 per lizht: Gas Lignt Co., 
lamps for streets, $2 per nizht; alley lamps, $2.50; lights 
for publie bu ldings, $2 per 1,000 ft. 

The Portland Street Sprinkling Co, of Portland, 
Me., will lay its pipes as +oon asthe greund is in con- 
dition. President, Co.aies J, CHapMay: Secretary, 
B. BF. Mrrcueii; Superintendent, CHas. A, KENNARD. 


The Cal fornia & Mexican Improvement Co. has 
been incorporated at San Francisco, Cal., by W. H. H. 
Harr, J. V. Evwis, of San Franeiseo: J. K. Lurrre.u, 
of Sofoma, and others. The company proposes to 
undertake contracting work for railways, water-works, 
sewerage, bridges. land reclamation, harbor works, etc, 
Capital stock, $10,000,000, 

Railway Contracts.— Bujfalo & Williamsville. 
The contract for the construction of the road has been 
awarded to Col. J. E. MeLntire, of Buffalo, N. Y. 

New York, Pennsylvania & Ohio.—The contract 
forthe double track road-bed between Cleveland and 
Youngstown, O., with masonry for the same, has been 
awarded to Drake & Stratton, of Pittsburg, Pa. There 
were 16 bids. Work was commenced at’. both ends of 
the line April 1, and is to be completed by Nov. 1. 

Cleveland & Canton.—Paige, Carey & Co. have the 
contract for building the extension from Coshocton, O., 
to Zanesville. 

Kentucky Midland.—Mason, Ford & Co. have been 
awarded the ecoutract for the construction of 100 railes 
of this road, 

East Tennessee, Virginia & Georgia.—The con- 
tract for filling in the trestles along the line from 
Macon to Rome, Ga., has been awarded to McDonald, 
Sica & Co., of Knoxville, Tenn. They will sublet the 
work. 

Macon & Covington.—The contract for grading this 
Georgia road has been awarded to Hillman & Jackson, 

Durham & Henderson.—W, P. Fortune & Co. have 
a contract for building 13 miles, and Linehan & Co. for 
6 miles, of this North Carolina*road, 

Louisville & Nashville.—The contract for the 
Huntsville branch, 27 miles, and the Trussville branch, 
13 miles, has been awarded to J. W. Worthington & Co., 
of Birmingham, Ala, 

St. Paul, Minneapolis & Manitoba.—Foley Bros.. 
the contractors for the Duluth extension, have sublet 





a contract to L. F. Johnson and Theodore B. Smith, 
for 54s miles of grading, 100,000 ties, 2,500 telegraph 
poles, and 1.000 piles. 

Chicago, Rock}Island & Pacific.—The contract for 
grading the first 12 miles from Colorado Springs, Col., 
has been awarded to Carlisle & Price, of Pueblo, Col. 

Chicago & Eastern Ilinois.—E}liott, Huss & Co., 15 
Washington S8t., Chicago, have the contract for grading 
and bridging an.extension from,Momener, IIl.,to Good- 
Jand, Ind.. 31 miles. Their headquarters will be at 
Momence and they will commence work at once. 


Hospital. — The following contracts have been 
awarded for work at the West Tennessee Hospital 
for the Insane, Bolivar, Tenn.: J. W. X. Browne, Mem- 
phis, Tenn.: plumbing and gas pipe, $10,147; steam 
heating, $17,557; water-works, $3.410. Livermore Foun- 
dry & Machine Co., Memphis. Tenn.; iron work, $8,655; 
boilers, $5,224. Dow Wire Works, Louisville, Ky., wire 
work, $2,100. McDonaLp Bros., Louisville, Ky., are the 
architects. 

Pumping Engines.—The Board of Public Works, 
Chicago, Ill., has awarded the contract for’?pumpingen, 
gines to E. P. Allis & Co., of Milwaukee, Wis.. for 5«n- 
zines, $369,785. The list of bidsJwas given on page 280, 


Dredging and Tunnel.—The following proposals for 
work at the flushing tunnel inlet have been received by 
the Board of Pubic Works, Milwaukee, Wis.: C. H. 
Starke, 27 ets. per eu. yd. for dredging, $21,900 for build- 
ing the inlet: Wm. Forrestal, 35 cts., $23.250, The con- 
tract was awarded to C. H. Starke, 


Iron Work.—The Riverside Bridge & Iron Works, 
Paterson, N. J., have the contract for the structural 
iron for and the erec ion of the new Pavonia ferry 
houses at the Jersey City terminus of the N. Y., L. E. 
& W. Ry. 


Worthington Pumps.—The new steamer “City of 
New York,” of the Inmanline,is furnished with Worth- 
ington pumps for fire, bilge, boiler feed and other pur- 
poses. 


Water Plugs. The Light & Water Committee 
Lancaster, Pa.. wiil purchase 6 new water plugs of an 
improved pattern. 


Road M1» hine.—At Wakefield, R. I.. it has been de- 
cided to purckase a new road machine for the Narra- 
ganset district. Address. Coun ilman RopMan. 


Bridge Abutment.—The followirg proposals for 
the abutme t fora bridge across the Great Mivmi river 
a* Poast Town, O, have b en r+veived by R cHaRD 
Browy, County Autitor, Hamilton, O. The contract 
wus awarded to Cummias & Conner. 
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Water Pipe.—Keading, Pa,—The Water Board has 
awarded the contract for 4, 6, 8.10 and 16-in. pipe to the 
Mellert Foundry & Machine Co. at $29.50 per ton; also 
special castings at 2 and 2% ets. per Ib, 

Hoboken, N. J.—The following proposals have been 
recived by the Board of Water Commissioners for 19,000 
ft. of 6-in. pipe: Mellert Foundry & Machine (o., Read- 
ing, Pa., $28.75 per gross ton: R. D. Wood & Co., Phila- 
delphia, Pa., $29.50 per gross ton; Warren Founcr? & 
Machine Co., New York, $5.11 per length of 12 ft. 3ins.; 
Thomas McKenna, $4.70 per length of 12 ft. 3 ins.; 
Gloucester Iron Works, Philadelpbia, Pa., $27.79 per 
gross ton: Reading Foundry Co., Reading. Pa., $4.63 per 
length; MeNeal Pipe Foundry Co., Burlington, N. J., 
$5.12 per length. 

Newark, N. J.—The Executive Committee of the 
Aqueduct Board has awarded the contract for pipe to 
the Mellert Foundry & Machine Co., Reading, Pa.; 16 
and 12-in. pipe, $2665 per gross ton: special castings, 
242 cts. per lb.: 20,000 ft. of 6-in. pipe, $27 per gross ton. 


Water-Works Supplies,- The Board of Public Af- 
fairs, Cincinnati, O., has awarded contracts as follows: 
Addyston Pipe & Steel Works: pipe, $29.85 per ton: 
specials, $100 per ton. Hoefinghoff & Lane Foundry; 
machine castings, 2 ects. per Ib: dry sand castings, 3% 
ets. per lb. Alex Riegler; ferrules, %-in., 54 cts. ; %-in., 
74 cts.; 1-in., 86 cts.; 144-in., $1.60; 2-in., $3.28 each. R, 
Hesterberg & Co., brass castings, 20% and 16 cts. per Ib, 
for red and yellow brass. Eureka Foundry; valve boxes, 
1.95 cts. per |b; grates and linings, 1.9 cts. per Ib. 


Depots.—The contract for the Richmond & Danville 
depot at Asheville, N. C., has been awarded to Elliott & 


Elliott, of Salisbury, N. C.—A new depot for the Sout). 
west Railroad is to be built at Uniontown, Pa, 


Reseryoir.—McArthur Bros., of St. Paul, Minn., ara 
about to construct a high service reservoir, with earth 
embankment and cemented bottom and sides. 


Paving. — Pittsburg, Pa.— Contracts have beep 
awarded to Booth & Flion, for block paving at s).55, 
$3 87, and $3.95 per sq. yd.; and for vulcanite at $3.25 per 
sq. yd. 

Waterbury, Conn. — The following proposals for 
94,000 sq. yds. of granite dimension block paving haya 
been received by F. FLoyp WELD. City Engineer:(. W, 
Blakeslee & Sons, New Haven, $2.68 per sq. yd. John H 
Brown, New London, $2.73; R. L. Bronson, Waterbury. 
$2.87: Chas. Jackson & Son, Waterbury, $2.92; Edward 
MeManus, Waterbury, $3.25; Theodore A. Madden, 
Bridgeport, $3.27; Leonard W. Johnson, New York City. 
$3.49. The contract was awarded to C. W. Blakeslee & 
Sons. 


Copper Speculation.—The following is from corre. 
spondence of The Iron Age: 

We find that trade has not decreased any whatever on 
account of the high price on copper, and we look for a 
larger trade than ever this year, The jobber and 
dealer will not lay in a large sto-k of goods, as they ara 
luoking for cheapver copper, but are buying from hand 
to mouth. Whrn this combina'ion or association of 
foreign capitalists took hold of copper in this coun'ry 
the lorge manufacturers la'd ina go 4 stock, and while 
this metal was up to 16% to 16%, we were selling, (that 
is, the association manufacture’s) brass g00 1s on the 
basis of 14 cent copper, It is not our ep‘nion that if 
copperis kept uo over 15 ets. there will be any de- 
crease inthe deman! wha‘ever. Tnere is no doubr but 
what we will have Western vopre: in the market ing 
very few months, whieh the manufueurer will be ab!e 
to get hold of at prices less than present prices. 


S'ructura' Ir-n.—The manufacturers of beams and 
channels will bave seme difficulty in mainta‘ning 
prices tLis vear. Tbei number will be sc inereased 
in the next thre or four months. if s hemes now pro- 
jected are errried out, tha’ it iz dificult to see how’the 
business ean be so controlied as to prevent a serious 
decline, Several mills now have facilities for turning 
ont sm*!1sizes of beims. and some of them intend to 
add rolls for mative larger sizes, while ot'er mills 
which have rot heretofore hernenga elin' his tracch 
ef trade pronose to enter it wth esimp'tete facilities 
for making a'l s'zee, The Wes ia the fi'ld in whi-h 
the nev departure w'll or neipal'y be mad». 

The deerersed profits in ot er branches of the iron 
trace »re thecanze of thef road on the heam trade, 
whi -h isalmost elonain beeping up rates to last yoar’s 
standard, The demand f»- berms is eonctan'ly erow- 
ine, more cf them now b ing used in small buildings 
than would have beer thonght possible but a short 
time since. Small Wex‘ern towns ave ictrodueing 
them in store and office bnil ings and other s‘roetures 
of a publie character. Bui'dors or a'so find'’ng their 
suitebilitv in remodeling o!d b illingsor making re- 
pairs. Itis nrobable that lower pr'ees mav stimu'ate 
the demand for them, and in*rensed production will 
then compensate to some extent for smaller profits. 
In anv event, the chanes are now strongly in favor of 
the reduction of beam priess through the introduction 
of new competitors. Jron Age. 


‘ 


Proposals Open. 


Water Works —A complete system forthe military 
postat Fort Riley. Advertisements will be published 
shortly. W.H.Sratr, C. F., Fort Riley, Kan. 

Railroad.—Laying 50 miles of the track of the Sag- 
inaw Div. of the Toledo, Saginaw & Mackinaw R. R., 
from Durand, Mich., to East Saginaw. Also rolling 
stock and equipment. Wm. DoHENy, Supt. of Con- 
struction, Saginaw Construction Co., Room 21 Hoyt 
Block, East Saginaw, Mich. 

Brick Meter Chambers: Scrap.-Building about 20 
brick meter chambers. Purchase of about 25 tons of 
east and wrought-iron scrap. James B. BovustTeap, 
Chairman, Water-Works Committee, Toronto, Ont.. 
Canada. April 16. 

Street Work.—Paving. macadamizing, ete. Lovis 
Waaner, Director of Dept. of Public Works, Philadel- 
phia, Pa. Anril 16. 

Artesian Wells.—Boring 3 wells. Plans and snecifi- 
eations with the city engineer. G. H. Coxs, City Clerk, 
Toledo, O. Anril 16. 

Street Work.— Grading. vitrified fire brick paving. 
curbing, ete. G. H. Coxe, City Clerk, Toledo, 0. 


Arr'l 16. p 
Water Pipe. — Cast-iron pipe, 5 tons (2,000 Ibs.) of 


10-in., 45 of 8-in., 190 of 6-in.. 35 of 4 in,: 14,090 Ibs, of 
eastings. THos. J. Nevriue, Clerk of Executive Board, 
Rochester, N. Y. April 16, 

Street Work.—Stone crosswalks, plank sidewalks: 
street sprinkling. H. W. Bannister, City Clerk, Syra- 
euse, N. ¥. April 16, 
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Curbstones.—Granits curbstones, 8,000; 6and 8 ins, 
at top and bottom, 6 ft. long, 16 ins. deep. Price per 
lin. ft. D. B. Lzonarp, City Clerk, New Bedford, Mass. 
April 17. 

Water Bonds.—City water bonds for $200,000, 342%. 
Cuas, A. Httus, Chamberlain, City Hall, Albany, N. Y. 
April 17. 

Street Work and Sewer.—Grading, curbing and 
widening; 12-in. vitrifled pipe sewer, with‘catch basins 
and manholes. Gro. R. Grimes, City Engineer, Terre 
Haute, Ind. April 17. 

Steam Heating.—Low pressure return circulating 
steam heating and ventilating apparatus for U. 38. 
building at Dallas, Tex. W. A. Freret, Supervising 
Architect, Treasury Department, Washington, D. C. 
April 17. 

Street Paving Composition.—Furnishing and de- 
livering in portable tanks about 1,000,000 galls. of coal 
tar composition, manufactured and distilled at 400° F., 
made suitable for street paving purposes and equal to 
Barrett & Arnolds best paving composition. GEorGE B. 
Swiret, Commissioner of Publi: Works, Chicago, Ill. 
April 18. 

Lumber. -—Oak lumber, 250,000 ft.; pine lumber, 223,000 
ft. Geo. B. Swirt, Commissioner of Public Works, 
Chieago, Tl, April 18. 

Pipe Laying.—Laying water service pipe:. Geo. B. 
SwiFt, Commissioner of Public Works, Chicago, Il. 
April 18. 

Sand and Cobblestone.—Supply for 1888, Separate 
bids. Joun P. ADams, Commissioner of City Works: 
Brooklyn, N. ¥. April 18. 

Road Improvement.—Improving Whitewater State 
Line road in Whitewater township. Frep Ratneg, 
County Auditor, Cincinnati, O. April 21. 

Sidewalks.— Flagging sidewalks Joun P. ADAMs, 
Commissioner of City Works, Brooklyn, N. Y. April 23 
and May 14. 

Street Work. Cedar block paving, stone curbing. 
Wm. BucuaNnan, Chairman of Street Committee, Glad~ 
stone, Mieh, April 25. 

Viaduct.—Iron abutments and piers, stone footings: 
650 ft.of iron trestle, 40 [t. roadway, 8 ft. walk;1 Pratt 
truss skew span, 150 ft. 24 ft. roadway, 8 ft. walk; 2 
Pratt truss deck spans, 103 ft., 24 ft. roadway, 8 ft. walk. 
For the lth St. viaduct. Lowrie & AULLS, Engineers, 
Pioneer Building, Denver, Col. April 25. 

Water-Works.— For Tilbury C:ntre. Engineer, 
James A. Bexy, St. Thomas, Ont. A. A. WrLson, Vil- 
lage Clerk, Tilbury Centre, Ont., Canada. April 25, 

Water- Works.---Pumpinug capa ity of 2,000,000 galls. 
per day against a pressure of 160 ft. head, 1 compound 
condensing duplex and 1 high pressure duplex pump, 
2 return tubular boilers; 52 hydrants; stand-pipe with 
capacity of 200,000 galls. and giving a head of 100 ft,; 
6,545 ft. of 12-in. pipe, 3,602 ft. of 10-in., 6,384 ft. of 8-in., 
and 17,300 ft. of 6-in. The source of supply, Little river, 
is 6,102 ft. from city limits, and if wells could be used 
that amount of 12 in. pipe would not be needed. No 
rock excavation expected. The city will grant a fran- 
chise, contractors to run and operate the works. Pro- 
posals to state price per annum for furnishing water 
for specified number of hydrants for 30 years from 
completion of the works. NaTHAN O’SERRY, Chairman 
of Water-Works Committee, Goldsboro, N. C. April 25. 

Post-Office.—At Terre Haute, Ind. W. A. FRERET, 
Supervising Architect, Treasury Dept., Washington, 
D.C. May 1. 

Dredge, Supplies, Etc..—Dredge, tug, two scows. 
Also timber, coal, and general supplies. Removing 
shoals at Sand Beach harbor of refuge, Lake Huron. 
Lt. Col. O. M. Por, U. 8. Engineer Office, Detroit, Mich. 
May 7. 

Jail.—Plans and specifications. F, M. Hrnegs, Clerk 
of County Commissioners, Tarboro, N. C. May 14. 


WATER. 


Irrigation in Colorado,—The result of the meeting 
held in March at Denver,Col.,to diseuss the question of 
irrigation, resulted in the adoption of resolutions urg- 
ing Congress to immediately make appropriations for 
the construction of reservoirs and canals for irrigation. 


Danielsonville, Conn.—At a recent meeting of the 
borough officers the question of water supply was 
again taken up. A*resolution was passed providing 
for a committee acting for the borough to make the 
Crystal Water Co. an offer for a service it is not in a 
condition to render, and in the event of refusal to 
apply to the next legislature for such amendments to 
the borough charter as will enable it to introduce a 
System of its own. Wm. E. Hype, B. A. Battey and 
8. W. Crorut were made the Committee. The offer to 
the water company is to be open 60 days, and if accepted 
6 months are to be allowed to prepare for the ser- 
vice. The company has a reservefr 125 ft. above the 
main street and will only offer to maintain a static 
head of 110 ft., with a main pipe partly 12 and partly 10 
ins. diameter and 3 miles long. The borough has 
offered to pay the company its price for hydrants if the 
company will maintain a pressure of 50 lbs. at the main 


street. The insurance companies tbreatento advance 
all their rates 25 per cent. unless a fire service with 75 
Ibs. flre pressure is provided. 

The Driven Well Patents.—The Supreme Court of 
the United States has denied the application for are 
hearing of the “ Driven Well” cases. This is the second 
application that has been made for a rehearing of these 
cases, 

San Diego, Cal.—The long contested suit between 
Gov. WATERMAN and the San Diego Flume Co, respect- 
ing property in the Cuyacamaca mountains, has been 
compromised. The flume company secures title to 
the lands now used for its head works and reservoirs, 
and the Governor will codperate with the company ia 
the scheme for supplying the city with water. 

Irrigation in Washington Territory.—The Yakima 
Valley Land & Irrigation Co. has been incorporated by 
F. A. Sears and T. C. Sears, of Tacoma; RoLanp B. 
Kinne, of North Yakima: and C, A. Conapon and H. P. 
BakBour, of 8‘. Paul. The capital stock is $500,000 
The company will construct and operate a canal 52 miles 
long, 20 ft. wide at top and 40 ft. wide at bottom, from 
North Yakima through the Sunny Side region in the 
Yakima valley to the mouth of the river at the Colum- 
bia. It will reclaim about:400,000 acres of land, whi h 
will be opened for settlement. Work will be eom- 
menced at once. 


Public Improvements in Mexico.—According to 
despatches from the City of Mexico the general feel ng 
is that the placing of the loan of $18,000,000, effected re- 
cently, will insure prosperous times in Mexico for sev- 
eral years to come, as the Government will now be able 
to meet all of its obligations without incurring any in- 
debtness to the National bank, and will have be-ides a 
surplus for public improvements. It is understood 
that the Government proposes to invest $1,000,000 In the 
drainage of the Valley of Mexico. The net proceeds of 
tne loan will be about #15,00u,000 in Mexican currency. 


Candelaria, Nev.—The Candelaria Water-Works «& 
Milling Co. holds the monopoly in perpetuity of the 
water from the nearest springs, situated in the White 
mountains, capable of furnishing an ample supply of 
water per day (free of all royalties or payments of any 
kind), and owns a line of pipes from the springs to the 
town, a distance of about 30 mi'es, which has bee suc- 
cessfully laid. The works are in full operation and are 
now supplying water to the town and mines, and pro- 
ducing a considerable annual revenue. Until the es- 
tablishment of the water-works of this company, the 
inhabitants and the numerous mines in this district 
were practically unprovided with water, which is an 
essential necessity for the proper working of the mines. 

Irrigation in New Mexico—The West Side Canal 
Co., of Albuquerque, N. M., has elected the following 
officers: President, C. H. GrLpERSLEEVE; Vice Presi- 
dent, THos. SmitrH; Secretary and Treasurer, J. F. 
Cuaver; General Manager, P. A. Stimpson. It is the in- 
tention of the company to commence work at an early 
day. the entire route, nearly 150 miles, having already 
been surveyed. It starts at the Indian village of San 
Felippe, following the Rio Grande onthe west side of 
Albuquerque, re-emptying into the river a few miles 
below Socorro. There are about 250,000 acres, now 
practically useless, that will be irrigated by this canal. 


Greenville, Miss.—The Greenville Water-Works Co. 
was organized March 31, under a charter granted some 
time ago and $25,000 of the stock was at once subseribed 
for by the incorporators. It is intended to obtain a 
supply from artesian wells, with a connection to the 
river for fire purposes; if the wells do not furnish a 
sufficient supply tor domestic use, water will be taken 
from the river and filtered, The contracts have been 
let and some of the material has been delivered. Work 
will be commenced as soon as the City Engineer has 
completed the profiles of the streets in which pipes are 
to be laid. The works will cost between $65,000 and 
$75,009 and are expected to be completed in 4 months. 
President, L. MeTesser, New Orleans; Vice President, 
JosHUA SKINNER; Secretary, JoHN FINLAY: Treasurer, 
A. PoLiock. Superintendent, JaMEs BURKE. 

Submerged Pipe.—In lengthening the feed pipe 
lately in the Magog river at Sherbrooke, Que., the 
water company cf that place secured the services of a 
diverin order to ascertain if the additional length of 
40 ft. rested properly on the river bottom. The diver 
went down under the ice and found that, at a certain 
point, the tube rested on a large tree stump. The 
diver spent 2 hours cutting this stump 12 ft. under 
water. 

Beverly, Mass.—The following is a summary of the 
report of the commi‘tee on an independent water sup- 
ply: The appropriation made was $150,000, of which 
amount $141,392.23 had been expended, of which $12,500 
bad not been contemplated when the appropriation was 
made. The principal amounts were for pipes, $68,597.11. 
There had been 10,339 ft. of 18-in. cement lined pipe, 
26,256 [t. of 12 and 13-in. pipe, 865 ft. of 8-in. pipe and 
some smaller pipe. The pumping station, including 
engines, steel boilers, etc., cost $33,626.46 ; reservoir, $17- 


195,000,000 galls. of water during the first 7 months ata 
eust for pumping of $10.48 per 1,000,000 galls. raised 125 ft. 
making it 174 ft. above tide water level. This is 31 ft 
9 ins. higher than the Salem reservoir. The old pipe in 
the town is all guaranteed for 5 years and the new pipe 
for 15 years, by George H. Norman, the contractor. The 
‘ost to the town under the contract with Salem was 
$16 248 per year, while under the independent system 
the eost for pumping will be but $4,000 per year. The 
reservoir has acapacity of 325,000,000 galls. and the two 
Gaskill pumps have a daily capacity of 
each, 

Water-Works.—Maine.—Portland. The Diamond 
Island Water Co. willenlarge its plant, put in anew 
wind engine, build a new reservoir and extend its 
pipes. 

New Hampshire.—Dover. The County 


372,15: engineer's‘ house, $2,904.77. The pumps raised 


2,000,000 galls, 


Commis- 
sioners are giving a hearing onthe question of what 
the city shall pay forthe plant of the Cocheco Water 
Co., which is to 0e used for the city water-works. The 
com papy wants $105,000. The stock is said to have been 
very valuable, dividends have run from 7 to 13 per cent. 

Massachusetts.—lpswich. Tue town bas voted $500 
for the new reservoir.-—-Boston. The main ripe con- 
necting Fisher Hill aad Chestnut Hill reservoirs burst 
April 5.— Fairhaven. The town has voted to contract 
with the Fuirhaven Water Co. for a water supply. The 
supply will be drawn from Mill pond for dre purposes 
and from artesian wells for domestic use. There will bea 
stand-pipe 100 ft. high, with a capacity of 255,000 galls. 
The pressure will be 40to 50 |bs., with direct fire pressure 
of 90 to 100 Ibs. The contract is for 20 years and calls for 
30 hydrants at $50 each per annum, The charter is 
owned by Orson G, STANLEY, and Joserpa K. Nye, of 
Fairhaven. Capital stock, $50,000. A survey has been 
made by Engineer Crowe.t, of Vineyard Hayen.— 
Blackstone. The proposed appropriation for pipes and 
pumping station for fire protection for the village of 
Milivilie bas been Cefeated. 

New York.— AlLany. The Special Water Commission 
has arranged with Audrews Bros., the contractors for 
thedriven wells, for an increase of 5,000,000 galls.,in the 
water supply.—Geneva. A vote wilshorily be taken 
on the contract with the water ec mpany for water for 
100 hydrants at $45 each.——Sidney. Outside parties 
are said to be interested in the wat r-works project 
and to be negotiating with C.C. WiLLiIaMs, the owner 
of the artesian well. 

Pennsylvania. --Reading. The Water Commis- 
sioners have selected Shepp’s Dam, about 2 miles above 
the city, as the point froa which water will be pumped 
from the Schuylkill into the city reservoirs as s00n as 
the necessary pumping machinery can be erected. 
Chambersburg. The Borough Couneil has decided to 
refund the indebtedness of the borough, which consists 
of $92.500 of borough and water bonds, and t« advertive 
for proposals for the new bonds. The present bonds 
are all due and payable and bear interest at 6 per cent. 
per annum. 

Ohio.—Norwalk. The proposition to bond the city 
for #50,000 for water-works has been defeated. 

Indiana.—Jeffersonvilje. The Jeffersonville Water 
Supply Co. bas purchased land in Port Fulton on which 
to erect the stand-pipe, instead of in the city park, 

Tennessee.—Bristol. A franchise for water-works 
has been granted to Mr. Taytor., of Philadelphia. The 
franchise is not exclusive and the city does not bind it 
self totake water. The supply will be obtained from 
the King spring.—Murfreesbero. A contract bas been 
let for water-works to cost $6,975. Work will be com- 
menced shortly and completed in 4 months, 

Alabama.—Decatur. Pipe is being distributed for 
the new $300,000 system of water-works. 

Florida.—Madison. Water-works are contemplated, 
Address W. T. Davis and W. H. HausMay. 

Minnesota.—Duluth. The water mains on E. ist. St, 
burst recently, causing damage to the amount of $5,000, 

Kansas, — Stockton. The water-works bonds for 
$30,000 have been bought by the State at par, with 5% 
interest.—Norton. The National Water Supply Co., 
of Cincinnati, O., will put in a system of Wagner 
steamed wells.— Horton. The railroad company’s 
well is said to have struck an abundant supply of 
water at a depth of 44 ft. 

Nebraska.—Chadron. Bonds for $35,000 for a com- 
plete system of water-worke were voted April 4.— 
Crete. The water-works are to be completed by July. 
Strang & Co., of Omaha, the contractors, have selected 
sites for the reservoir and pumping station. The 
reservoir will hold 1,000,000 galis. and the supply will be 
taken at 20 ft. below the bed of the Big Biue river. 

Montana.—Helena,. It is reported that water will be 
turned on in a few days. The company lays pipes to 
the curb line, and consumers have to putin the ser- 
vice pipes. 

Canada. — Parkhill, Ont. Water works are pro- 
posed. Address Deputy Gipss or Mr. GRirrita.— 
Londen, Ont. The trouble between the city and Lon- 
don West corporations over the water- works dam, will 
b® settled amicably. Chicoutimi, Que. Water-works 
are projected. 
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Louisville, Ky.—Theamendment to the city charter 
changing the control of the public pumps and wells has 
been passed by the Legislature and signed by Gov. 
BuckKNER, andthe books have been transferred from 
the City Engineer's Departmenttothe Board of Health. 
Dr. GALT will be the Superintendent of the Pamp De- 
partment. and in addition to his other duties Mr. Dick 
Jacop willact asclerk. Under the provisions of the 
amendment the Inspector of Pumps will be appointed 
by Mayor Jacon and Health Officer Gar. 


Treatise on Water Supply.—A prize of $4,850 is of- 
fered by the King of Belgium for the best work on the 
means of suppiying good, cheap, and abundant water 
for large towns, especially for Brussels and its suburbs. 
The essays may be either in print or manuscript. and 
may be written in French, Flemish, English, German, 
Italian or Spanish. A newedition ofa printed work 
cannot be entered in the competition, unless important 
additions are made to it withinthe period of the com 
petition, viz., in one of the years 1889 to 1892 inclusive. 
The essays are to be sent to the Minister of Agriculture, 
Industry and Public Works, Brussels, before Jan. 1, 1893+ 


The Baltimore County Water Co. is to be incorpo- 
rated by James G. WILSon, H.C. TURNBULL, Jr., HENRY 
L. Brown, Joun T. Enson, J. J. LINDSAY, and others, to 
operate in the villages of Towsontown, Lutherville, 
Govanstown, Md., and vicinity. Capital stock , $50,000, 


8t. John’s, Que.—Dr. H. W. Woop has declared the 
water supply to be impure and unwholesome and to be 
the cause of the typhoid fever and other sickness 
which has prevailed during the past 4 months. A con- 
siderable amount of sewage flows into the river above 
the inlet. He thinks the loeation of the town is 
healthy and that the water of the Richelieu river is as 
good us that of any other river in Canada, but it should 
be taken at a proper point and conducted to the 
town in such a way that it cannot be contaminated. 
He recommends that the present supply of water 
should not be used for domestic purposes without 
being boiled. 

A Gas Bill for New York.-—A bill has been intro- 
duced in the New York State Senate by E. F. Retry, 
the main feature of which is a provision for the ap- 
pointment of a gas commission of 3 members, the 
appointment power to be with the Governor, subject to 
confirmation by the Senate. If the bill becomes ua law 
the Board of Gas Commissioners will have jurisdiction 
over all companies, corporations, and persons who 
marufacture or surply gas for illuminating or fuel 
purposes in the State. They will have power to issue 
subpomnas for all witnesses, and administer oaths, and 
to examine the books and affairs of any corporation 
affected by the bill. They will have power to prescribe 
the form of reports required by them from the gas com- 
panies, and to keep such books or accounts as they 
may deem necessary. The bill will compel the gas 
companies to use meters which will refuse to register 
unless they have some ground for doing so, and to 
furnish appliances for preventing the waste of gas, 
and alse for properly testing its quality, illuminating 
power, and pressure. 


Irrigation in California.—A considerable amouns of 
irrigation work is being done in Placer county, princi- 
pally in connection with fruit culture, and the old 
mining ditches are made u3e of as irrigation ditches, 
Water for irrigating the fruit belt is supplied mainly 
by the Bear River canal system, which, with its branches 
and projected lines now being constructed. is the 
largest single system in central California. The dam 
from which the wa‘er is taken, is on Bear river, about 2 
miles above Colfax. Thence the water is taken by the 
main canal, running southerly to the foothills below: 
and distributed by various branches wherever re- 
quired. The system, including the Little Bear River 
caval, which takes water from Bear river about 15 miles 
below the main dam, comprises an aggregate length of 
nearly 300 miles. These Bear River canals are the oldest 
in the State, having been commenced in 1851 and were 
built for the purpose of supplying the mining demand, 
at a cost at that time of $1,100,000, and yielded then an 
annual revenue to the owners of $100.000. Since then 
hydraulic mining bas been shut off, but with its decline 
the demand for water for irrigating purposes increased 
and the present owner of the Bear River system, F. 
BIRDSALL. is now actively at work on further ex- 
tensions, capable of supplying, when complet: d, a 
large additional area of the foothill lands not 
eovered by the present ditches. Arrangements have 
been mace to largely increase the natural head of 
water owned by the canal company, in order to give ad- 
ditional supply during the months of June, July, 
August and September, when the demand is greatest 
for irrigation. 

Connected with the Bear River canal system and 
forming a part of it, are the water systems supplying 
the towns of Auburn and Newcastle. and canals are now 
being constructed to supply Penryn, Loomis, Rocklin 
and possibly Roseville with additional supply. Besides 
the Bear River canal, another system, called the North 
Fork ditch, supplies a portion of Placer county lving 
east of the railroad and below Newcastle. This js also 


an early mining ditch, now utilized for irrigating pur- 
poses. This ditch takes water from the American river 
opposite Auburn, 2 or 3 miles below the junction of the 
middle and north fork of the American. This diteh was 
built in 1852.53 to convey water to the mines on the 
north bank of the American, and has carried water to 
within 15 miles of Sacramento city. The water right is 
a valuable one, having a large and unfailing supply. 
This property now belongs to several residents of 
Sacramento, who will increase the capacity of theleanal. 
The length of this system is about 45 miles. 
LL 


Special Reports of Water-Works 
Construction, 


GoLpsBoro, N.C., April 9, 1888, 
Eprtor ENGINEERING NEws: 

Contracts for water works at this place will be let by 
city April 25. The source of supply, Little River, is 
about 6,100 {t. from the eity. Wells have been thought 
of, but our proposals call for pumping the distance 
above specified to a stand-pipe of not less than 200.000 
gulls. capacity, and high enough to give a head of 100 ft, 
at a given point in the city. Besides the stand-pipe 
there will be 2 pumps, 2 boilers, 62 hydrants, and about 
6 miles of 12, 10,8 and 6-in. mains, The city of Goldsboro 
wishes to grant a 30 years franchise with a rental per 
hydrant for works as deseribed above. NATHAN O’ BERRY 
is Chairman of Water-Works Committee. 

T. H. Barn, City Clerk. 
OMmaARA, Neb., March 30, 1888, 
Eprtor ENGINEERING NEws :— 

The A. L. Strang Co. have a contract to build water- 
works at Norfolk, Neb. Works will be built on the fran- 
chise plan. There will be 5 miles of pipe, a stand-pipe 
12 ft.ia diameter and 100 ft. in height, located 60 ft. 
above business portion of the city. There will be two 
Knowles pumps, one high pressure and the other com- 
pound and each of 2,000,000 galls. capacity. The water 
supply is by wells and a pipe connection with a branch 
of Elkhorn river. Messrs, Strang & Co. have other con- 
tracts in view, of which I shall be pleased toinform you 
in the future. C.F. McLatn. 

Morrison, Colo., April 2, 1888, 
EDITOR ENGINEERING NEWs: 

We are negotiating to lay about 800 ft. of additional 
pipe, and to build a new reservoir which will give us 
45 lbs. pressure. Our population is 250. 

W. 8. Samira, Sec. Morrison Water Co, 
an OEE $$ $$ 


Annual Reports. 


East Saginaw, Mich.- The Board of Publie Works 
has presented to the Council its report for 1887, being 
the 3d annual report, together with the reports of the 
Clerk, City Engineer and Superintendent,of Streets. 
Statements of cost are given of individual items of 
publie works. The city engineer’s report gives par- 


ticulars of contract prices, ete. There are 12.69 miles 
of paved streets, (8.61 miles cedar blocks, 4.08 miles 
eedar block and cobblestone), 8 947 miles of brick sewers, 
15.056 miles of pipes sewers, 805 sewer basins, 885 man- 
holes, 8,913 mil-s of tile drains, and 40 miles of water 
mains. The engineer recommends the drainage and 
macadamizing of earth streets, to improve their pres- 
ent muddy condition; be estimates the cost as follows 
for 100 ft. of street, gfaded, underdrained and macad- 
amized in the center 12 ft. wide and 10 ins. deep: 


133'y sq. yds. Macadam, 75 CtS..++-.-. ++. eres sense ee $100.00 
900 VdS. OXCHVACION. 25 CES... .ccccccccercccccecseces 50.00 


12,5 rods tite laid, 1,25 
Incidentals, engineering, etec........... 


Total $173.18 
This improvement would therefore cost about 86's ets. 
per ft. front. The report contains complete and de- 
tailed statements and tables of work done. Jonn J, 
GRANVILLE is City Engineer. 

Baitimore, Md.— The Water Commissioners have 
issued their report for 1887. During the year about 
24% miles of 1‘:-in. to 20-ip. pipe were laid and 54 
additional hydrants set. There are 784 meters and 238 
indicators in use. The total consumption forthe year 
was 1,481.762,547 galls. The total amount of pipe laid to 
Jan. 1, 1888. was 358 miles, with 3.461 stop cocks and 4.801 
branches. Work is to be commenced on the Eastern 
high service reservoir, and the pumps of the temporary 
supply will be moved from Meredith’s Ford toa point 
within the city. Tables sre given of the details of the 
Jones’ Falls andthe Gunpowder watersupplies. RoBERT 
K. Martin is Chief Engineer. 

St. Paul, Minn.—The Water Com missioners have is- 
sued their report forthe yearending Nov. 30, 1887, being 
the 6th annual report. During ths vear, 20 miles 2207 ft. 
of pine were laid, inclading high and low service. The 
distribution system, on De. 1, 1887, comprised the fol- 
lowing: low service pipe, 288,749 ft.; high service pipe, 
259,720 ft.; total, 103 miles 4629 ft.; 45 miles of brick 
aqueduct, 5 X 6 ft,, with waste weirs and gate-houses ; 


17 Ho!ly and 851 Mathews hydrants, total 36s, of which 
are in West St. Paul; 187 sprinkling hydrants : 
service valves; 441 high service {valves; total 9e7- and 
249 meters. The total amount pumped was 433 954,599 
galls. A contract has been made with MeArthur Bros 
for the construction of a high service reservoir wit} . 
eapacity of 16,000,000 galls.; elevation, 310 {t. above city 
datum ; cost, about $130,000, A 16-in- pipe has has been 
laid across the river by contractors MacRitehije & 
Nichols. The following is Superintendent Jony p 
OVERTON’S estimate of work for 1888, including high 
and low service. 

Pipe, 4 to 36-in,, 4872 tons (24°; miles), $31 $151,032 o 
Special castings. 133 tons $60 7980.00 
Loam eastings, 25 tons $100 > 500.00 
Gates and gate boxes 8341.00 
tire hvdrants, 250 iS 13. 50.00 
Lead, 80 tons, $100 §,000.00 
Hemp packing, 3 tons $125 75,00 
Exvavation and laying 65,000.00 
Extra for roek excavation _ 
Drayage, 6,000 tons in city limits, 
Drayage of pipe and specials for 
reservoir, 335 tons, $1.75 
For privilege pipe 


Total 


526 low 


10,000.00 


60 cts. 3,600,00 


586.25 
10,000.00 


281,164.35 


AE $$ $ $$ 


RECORD OF NEW WATER-WORKS 
CONSTRUCTION. 


(Specially Communicated.) 


(CONTINUED FROM PAGE 282). 


Kearny, N. J.—The works were commenced 
Sept. 15, 1887; they were designed by VANDWyyer & 
YouNG, and Davip YOUNG was Constructing Engi 
neer. The contractors were Wade and Egan, of 
Harrison, N. J.; the pipe was supplied by M. J, 


. Drummond, of New York; the 91 hydrants by the 


Ludlow Valve Co., of Troy, N. Y., and the valves 
by the Galvin Brass & Tron Works, Detroit, Mich, 
The contract price was $60,000 for the works com- 
plete. The town has a 10 years contract with Jersey 
City at 9 cts. per 1,000 galls.; Kearny township 
owning the pipes and laterals. The Water Com- 
mittee is composed of WM. DAvéy, M. M. Forrest 
and WM. GREEN, The population in 1887 was 10,000. 


Middletown, Del.—The works were commenced in 
July, 1887; they were designed by Prof. R. A. 
Catrrns, C. E., Rensselaer Polytechnic, Troy, N. Y., 
who also acted as Constructing Engineer. The 
works were built by the town, money being raised 
by bonds. The pumping machinery was furnished 
by Henry R. Worthington, New York ; the pipes, 
specials, valves and hydrants by R. D. Wood & Co., 
Philadelphia ; and the stand-pipe, 100 ft. high and 
8 ft. diameter, by Tippett & Wood, Phillipsburg, 
N. J. The trenching and pipe laying was done by 
John H. Austin, New Britain, Conn.; the prices for 
trenching and pipe laying were 15 cts. per ft. for 
4-in., and 18 cts. for 6 and 8-in. pipe. The works are 
managed by the Water Commissioners ; President, 
HENRY CLAYTON ; Secretary, M. B. Burris. The 
population in 1887 was estimated at 3,000. 

Battle Creek, Mich.—The works were commenced 
April 18, 1887, and accepted Aug. 10, 1887; they were 
designed by MACRITCHIE & NICHOL, and W. W. 
BRIGDEN was Consulting Engineer. The contract 
for all the original work was taken by MacRitchie & 
Nichol, of Chicago, but M. Philbin, of Chicago, laid 
two additional miles of pipe and the city also laid 
some pipe. There are now about 12 miles of mains. 
The stand-pipe is of iron, 75 ft. high, on 10 ft. of 
masonry; the top is 200 ft. above the business part 
of the city. The following prices were paid for pipe 
laying and trenching: 4in., 17 cts.; 6-in., 18 cts.; 
8-in., 22 cts.; 12 in., 28 cts.; 16-in., 35 cts. The works 
are owned by the city. President of the Water 
Commission, E. C, NICHOLS; Secretary, W. C. GAGE; 
Acting Supt., W. W. BRIGDEN. The population in 
1887 was 12,000. 


Greenleaf, Kan.—The works were built in 1887, 
and accepted Jan. 2, 1888; they were designed by 
Jounx W. NTER, of Kansas City, Mo.; and KENNETH 
ALLEN, of Kansas City, was Constructing Engi- 
neer. The National Water Supply, of Cincinnati, 
O., contracted to furnish a supply from steamed 
wells on the Wagner system ; E. Sutphin, of Clyde, 
Kan., furnished all materials and built the works, 
with the exception of the wells. The prices paid for 
trenching and pipe laying were 86 cts. per ft. for 
4in. and $1.15 per ft. for 6-in. pipe. The stand-pipe 
is 100 ft. high. The works are owned by the city; 
W. P, MupGett, City Clerk. Population 1,500, 
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